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SUMMARY 


OBJECTIVE  AND  SCOPE  OF  STUDY 

The  primary  objective  of  the  U.  S.  Department  of  Agriculture's  participation 
in  the  lowa-Cedar  Rivers  Basin  Study  was  to  develop  a  plan  that  will 
facilitate  the  coordinated  and  orderly  conservation,  development,  utiliza¬ 
tion  and  management  of  water,  land  and  related  resources.  The  study 
identifies  the  opportunities  to  promote  economic  growth  and  development. 

This  growth  and  development  can  provide  long-term  benefits  to  the  residents 
of  the  Basin,  State,  Region,  and  Nation.  The  study  also  seeks  alternatives 
to  develop  and  improve  the  environmental  quality  of  the  Basin's  land 
and  water  resources. 

The  study  includes  the  identification  and  evaluation  of  potential  project 
type  developments  which  should  be  initiated  or  accelerated  during  the 
next  10  to  15  year  period.  Emphasis  was  given  to  those  projects  and 
measures  which  can  be  implemented  through  USDA  programs.  This  report 
includes  an  appraisal  of  the  overall  water  and  related  land  resource 
problems,  needs,  and  estimates  of  potential  of  these  resources  for  the 
years  1980,  2000,  and  2020, 

SIZE  AND  LOCATION  OF  BASIN 

The  drainage  area  of  the  Basin  is  12,970  square  miles  or  8.3  million 
acres.  Of  this,  92  percent,  is  located  in  all  or  parts  of  35  counties 
in  Iowa  and  the  remaining  8  percent  is  in  all  or  parts  of  four  counties 
in  Minnesota. 

The  lowa-Cedar  Rivers  Basin  beginning  in  south  central  Minnesota  extends 
across  east-central  Iowa  and  flows  southeasterly  to  the  Mississippi 
River,  It  is  bounded  by  the  Wapsipinicon  River  B  sin  on  the  east  and 
by  the  Des  Moines  and  Skunk  River  Basins  on  the  west. 

Also  included  are  all  the  intermediate  areas  lying  between  the  mouth 
of  the  Iowa  River  and  the  mouth  of  the  Skunk  River,  to  south,  which 
drains  into  the  Mississippi  River  directly  or  through  their  tributaries. 

The  latter  area  includes  the  Flint  River  and  Spring  Creek. 

The  Iowa  River  portion  of  the  Basin  has  a  long,  narrow  shape  which  is 
characteristic  of  other  stream  basins  in  eastern  Iowa.  The  Iowa  River 
Basin  has  a  maximum  width  of  40  miles  and  an  average  width  of  20  miles. 

There  are  many  tributary  streams,  but  they  are  generally  short  in  length 
and  have  relatively  small  drainage  areas,  except  for  the  English  River 
which  drains  638  square  miles.  Other  tributaries  with  drainage  areas 
larger  than  200  square  miles  are  Old  Man  Creek,  Bear  Creek,  Salt  Creek, 
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and  the  South  Fork  of  the  Iowa  River.  The  Cedar  River  portion  of  the 
Basin  is  also  long  and  narrow,  particularly  in  the  lower  reaches,  but 
gradually  widens  and  becomes  somewhat  more  fan-shaped  further  upstream. 

PROBLEMS  AND  NEEDS 


Over  93  percent  of  the  land  in  the  Basin  is  suitable 
of  this,  15  percent  has  no  problem  to  limit  its  use. 
land  has  limitations  that  either  restrict  its  use  or 
to  preserve  or  develop  the  resource. 


for  cultivation; 
The  remaining 
requires  measures 


1.  Erosion  --  3.8  million  acres  of  crop,  pasture  and  forest  lands  have 
a  water  and/or  wind  erosion  hazard. 


2.  Floodwater  and  Sediment  --  46  cities  have  been  identified  as  having 
flood  problems.  Flooding  is  a  problem  on  774,000  acres  of  crop  and 
pasture land . 

3.  Impaired  Drainage  --  There  are  2.4  million  acres  of  crop  and  pastureland 
in  the  basin  having  a  wetness  problem.  Currently  1.2  million  acres 

need  drainage  development  to  reach  full  crop  production. 

4.  Forest  Resource  --  The  loss  of  forest  land  acreage  to  other  uses 
and  grazing  of  forest  land  continues  to  be  a  major  forest  resource 
problem. 

5.  Wildlife  Habitat  --  Intensive  cropping  and  grazing,  lack  of  edge 
habitat,  and  lack  of  woodland  habitat  are  the  most  severe  problems. 

The  magnitude  varies  considerably  with  the  northern  portion  having 
the  most  restrictive  habitat  conditions  and  the  greatest  need  for 
more  quality  grassland  and  woodland. 

6.  Production  --  The  agricultural  capacity  of  the  Basin  is  sufficient 

to  supply  the  needs  in  each  of  the  future  years  studied.  Timber  products 
are  expected  to  fall  short  of  present  and  projected  demand. 

7.  Water  --  Point  and  non-point  pollutants  are  the  greatest  water  problems. 

8.  Recreation  --  The  Basin  cannot  meet  the  peak  day  recreation  demand. 
Water-oriented  recreational  areas  are  needed. 


FINDINGS  AND  CONCLUSIONS 

The  application  of  land  treatment  measures  is  a  primary  consideration 
for  full  resource  development  of  the  Basin.  Assistance  is  available 
to  landowners  from  existing  State  and  Federal  agencies.  Information, 
assistance,  cost-sharing  and  credit  is  available  under  existing  programs. 


The  full  development  and  utilization  of  the  soil  resources  will  require 
application  of  needed  land  treatment  on  the  4.94  million  acres  of  agricultural 
land  needing  treatment.  The  going  program  will  not  meet  the  need  in 
the  next  50  years. 

Four  potential  upstream  watersheds  were  found  to  be  feasible  for  project 
action,  and  need  to  be  installed  in  the  next  10-15  years.  The  installation 
cost  for  these  four  watersheds  covering  a  total  of  211,600  acres  of 
drainage  area  is  $12,221,100.  These  structural  measures  are  estimated 
to  produce  ^n  estimated  $2,218,000  average  annual  benefits  at  an  average 
annual  cost  of  $898,000.  These  projects  need  an  estimated  9  structures 
and  58.3  miles  of  channel  work.  Benefits  will  accrue  to  42,830  acres. 

Detailed  plans  for  specific  works  of  improvement  can  be  developed  in 
cooperation  with  responsible  sponsoring  local  organizations.  The  potential 
for  enhancement  of  fish  and  wildlife  and  the  environment  in  general, 
may  be  studied  by  concerned  agencies  and  feasible  developments  recommended 
for  inclusion  in  the  individual  watershed  work  plans. 
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CHAPTER  1 


INTRODUCTION 


This  report  presents  results  of  the  study  and  analysis  of  physical  and 
economic  potential  for  the  management  and  development  of  water  and  related 
land  resources,  both  from  the  short-term  and  long-term  viewpoints,  in  the 
lowa-Cedar  Rivers  Basin.  The  identification  of  problems,  and  present  and 
future  needs  were  the  basis  for  this  study, 

A.  DESCRIPTION 

The  lowa-Cedar  Rivers  Basin  study  area  encompasses  12,971  square  miles 
or  8,301,440  acres.  It  includes  the  lowa-Cedar  Rivers  drainage  area  of 
12,637  square  miles  and  the  Flint  River  Subbasin  containing  334  square 
miles.  Ninety-two  percent,  or  7,646,740  acres,  is  in  Iowa  and  includes  about 
23  percent  of  the  area  of  that  State,  The  remaining  8  percent,  or  654,700 
acres,  is  in  Minnesota.  The  Basin  is  250  miles  long,  and  100  miles  wide  at 
its  widest  point. 

The  population  within  the  hydrologic  boundary  of  the  B.'sin,  based  on 
1970  census  data,  is  estimated  to  be  834,000  with  25  percent  residing  on 
farms  or  in  rural  residences.  The  largest  city.  Cedar  Rapids,  had  a  1970 
population  of  110,642,  Seven  other  cities  had  populations  exceeding 
25,000. 

Agriculture  and  related  industries  are  the  most  important  economic 
activities.  About  90  percent  of  the  farms  are  classed  as  commercial.  The 
total  1970  farm  employment  was  38,167,  Forty  percent  of  the  farm 
operators  had  off-farm  employment.  Cash-grain  farms  re  predominant  in  the 
northern  two-thirds  of  the  Basin,  Livestock  production  is  dominant  in 
the  southern  third. 

B.  AUTHORITY 

This  study  was  made  under  the  authority  of  Section  6  of  the  Watershed 
Protection  and  Flood  Prevention  Act  (Public  Law  566,  as  amended).  This 
authorizes  the  Secretary  of  Agriculture  to  cooperate  with  other  Federal, 
State,  and  local  agencies  in  their  investigation  of  the  watersheds  of 
rivers  and  other  waterways  to  develop  coordinated  programs, 

C.  OBJECTIVES,  SCOPE  AND  EXPECTED  RESULTS 

1,  U.S,  Department  of  Agriculture  Objectives 

The  primary  objective  of  the  U.S.  Department  of  Agriculture's 
participation  in  the  lowa-Cedar  Rivers  Basin  Study  was  to  provide  data 
and  alternatives  for  the  coordinated  and  orderly  conservation,  development, 
utilization,  and  management  of  water,  land,  and  related  resources.  The 
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Study  identifies  opportunities  to  develop  and  improve  the  environmental 
quality  of  the  Basin  in  regard  to  land  and  water  resources.  These  alterna¬ 
tives  should  prove  useful  to  decision  makers  concerned  with  promoting  the 
economic  growth  and  development  and  provide  long-term  benefits  to  the  resident 
of  the  Basin,  State,  Region,  and  Nation. 

The  Study  includes  identification  and  evaluation  of  potential  pro¬ 
jects  and  project  type  developments.  Emphasis  was  given  to  those  projects 
and  measures  which  can  be  carried  out  under  the  authority  of  Public  Law  566 
and  other  USDA  programs  which  should  be  initiated  or  accelerated  during  the 
next  10  to  15  years.  Other  water  and  related  land  resource  developments 
that  may  be  required  to  meet  short-range  and  long-range  needs  were  identified 
and  possible  means  of  implementation  described.  U.S.  Department  of  Agriculture 
participation  included  an  appraisal  of  overall  water  and  related  land  resource 
problems,  needs,  and  potentials  for  the  years  1980,  2000  and  2020. 

Major  points  of  the  study  included: 

a.  Updating  the  agricultural  and  forestry  resource  data 
and  present  resource  development; 

b.  The  development  of  alternatives  for  a  desirable  pattern 
of  land  use,  treatment,  and  management; 

c.  An  assessment  of  future  water  needs  for  agriculture, 
municipalities,  industries,  recreation,  and  fish  and  wildlife; 

d.  An  evaluation  of  potential  works  of  improvement  for 
upstream  watershed  protection,  flood  prevention,  and  agricultural 
water  management; 

e.  An  evaluation  of  potential  water  impoundment  sites  for 
flood  prevention,  recreation,  fish  and  wildlife,  low  flow  augmentation, 
and  municipal  and  industrial  supply; 

f.  Consideration  of  the  effects  of  agricultural  and  forestry 
programs  and  projects  on  the  overall  quality  and  quantity  of  surface 
water  resources; 

g.  Identification  of  the  implementing  actions  that  could 
facilitate  the  planned  use  of  water  and  related  land; 

h.  An  evaluation  of  the  physical,  economic,  and  social 
consequences  of  development  alternatives; 

i.  An  assessment  of  the  impacts  of  potential  and  alternative 
developments  on  the  environment. 
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State  Sponsoring  Agency  Objectives 


The  studies,  investigations,  and  analyses  were  directed 
toward  meeting  the  following  objectives: 

a.  Identify  water  impoundment  opportunities  for: 

(1)  Flood  protection, 

(2)  Recreation, 

(3)  Fish  and  wildlife; 

b.  Identify: 

(1)  Existing  forest  land, 

(2)  Forest  land  opportunities  for  wildlife  habitat 
recreation  and  environment  corridors, 

(3)  Potential  for  recreation  and  open  space  land, 

(4)  Urban  and  rural  water  and  related  land  problems, 

(5)  Areas  deficient  in  recreational  opportunities  and/or 
fish  and  wildlife  habitat, 

(6)  Opportunities  for  enhancement  of  wildlife  habitat, 

(7)  Fishing  and  boating  streams, 

(8)  Streams  that  have  additional  recreation  potential, 

(9)  Land  treatment  needs  for  the  Basin; 

c.  Inventory  feedlots  with  capacities  between  250  and  1,000 
animal  units  by  county  with  topographic  location; 

d.  Identify  potentially  feasible  Public  Law  566  watershed 
projects  including  opportunities  for  both  multiple -purpose  and  single¬ 
purpose  site  development; 

e.  Correlate  surface  and  ground  water  hydrology  for  the 

Basin; 

f.  Collect  and  record  data  usable  in  a  comprehensive  water 
study  including  cross-reference  to  a  Basin  study  conducted  by  the  Corps 
of  Engineers  and  discussion  of  the  two  studies  as  alternative  or 
complementary  programs, 

D.  PARTICIPANTS 

The  USDA  agencies  participating  in  this  study  were  the  Soil 
Conservation  Service,  the  Forest  Service,  and  the  Economic  Research 
Service.  This  coordinated  effort  within  the  Department  was  in  accordance 
with  a  Memorandum  of  Understanding  between  the  three  agencies. 
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The  State  of  Iowa  participated  in  this  study  through  the  sponsorship 
of  the  Iowa  Department  of  Soil  Conservation,  the  Iowa  Conservation  Commission, 
and  the  lowa-Cedar  River  Conservancy  District.  The  State  of  Minnesota 
sponsor  was  the  Minnesota  Soil  and  Water  Conservation  Commission.  These 
State  agencies  coordinated  the  participation  and  contributions  of  other 
State  agencies. 

E.  INVESTIGATIONS  AND  USE 

Information  from  previous  studies,  as  well  as  from  various  Federal,  State, 
and  private  sources,  was  used  to  the  extent  possible.  The  USDA  1967  Conserva¬ 
tion  Needs  Inventory  reports  for  Iowa  and  Minnesota  were  the  basis  for 
determining  conservation  treatment  needs,  land  use,  and  distribution  of  land 
capability  classifications.  The  Upper  Mississippi  River  Comprehensive  Basin 
Study  report  was  also  used. 

Information  obtained  from  maps  and  photographs,  field  reconnaissance, 
and  interviews  were  used  in  identifying  those  watersheds  with  potential  for 
development.  These  watersheds  were  studied  in  sufficient  detail  to  identify 
the  intensity  and  extent  of  flooding,  erosion,  and  water  management  problems. 
Flood  plain  information  on  soils,  land  use,  and  historical  flooding  was  col¬ 
lected  in  the  field.  Valley  cross-sections  for  flood  routing  purposes  were 
obtained  in  each  watershed  that  indicated  a  short-range  development  potential. 
These  data  were  used  to  evaluate  damages  and  benefits. 

Full  use  was  made  of  aerial  photographs  and  topographic  and  other  maps 
in  the  inventory  of  potential  reservoir  sites.  Those  sites  identified  were 
checked  by  field  reconnaissance. 

Projections  of  population,  employment,  income,  agricultural  production, 
and  use  of  water  and  related  land  resources  for  the  years  1980,  2000,  and 
2020  were  updated  from  similar  projections  developed  for  the  Upper 
Mississippi  River  Basin  and  other  related  studies.  Price  levels  prevailing 
in  January  1972  were  used  for  evaluating  present  and  future  benefits  and 
zosts.i^  The  beneficial  effects  from  agricultural  production 
were  evaluated  on  the  basis  of  current  normalized  prices. 

The  results  are  available  for  use  by  resource  planners  and  decision  makers 
for  use  in  planning  and  funding  of  programs  for  the  conservation  and  develop¬ 
ment  of  water  and  related  land  resources.  The  study  also  indicates  which 
projects  and  measures  can  be  carried  out  under  the  authority  of  Public 
Law  566,  the  Watershed  Protection  and  Flood  Prevention  Act,  or  other  USDA 
programs  which  could  be  accelerated  or  initiated  during  this  period.  Other 
water  and  related  land  resource  developments  that  may  be  required  to  meet 
short-range  and  long-range  needs  were  also  identified  and  possible  means 
of  implementation  described. 

V  Guideline  2,  Agricultural  Price  Standards  for  Water  and  Related  Land 
Resource  Planning  by  Water  Resources  Council. 
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CHAPTER  2 

ENVIRONMENTAL  SETTING 

The  lowa-Gedar  Rivers  Basin  is  located  in  the  heart  of  the  Corn 
Belt  in  Iowa  and  Minnesota  (Figure  II-l).  Productive  agriculture 
is  made  possible  by  large  areas  of  highly  fertile  soils  and  a  favorable 
climate.  Soils,  geology,  physiography,  climate,  land  use,  and  water  quality 
and  quantity  are  environmental  factors  which  must  be  considered 
in  planning  resource  development  programs.  Each  is  important  and 
makes  its  own  unique  contribution  to  the  physical  capacity,  potential 
development,  and  environmental  quality  of  the  Basin.  This  chapter 
describes  and  inventories  these  resources. 

A.  DESCRIPTION 

The  Iowa  River  begins  at  the  junction  of  the  East  and  West  Branch 
near  the  Hancock-Wright  County  line.  The  Iowa  flows  in  a.  southeasterly 
direction  to  the  Mississippi  River  about  one-half  way  between 
Muscatine  and  Burlington,  Iowa.  All  of  the  Iowa  River  subbasin 
lies  in  the  State  of  Iowa.  The  Iowa  River  Subbasin,  which  drains 
4,818  square  miles  or  3,083,520  acres,  has  a  long,  narrow  shape 
characteristic  of  streams  in  the  eastern  part  of  the  State.  It 
has  a  maximum  width  of  40  miles  with  an  average  width  of  20  miles. 

There  are  many  streams  tributary  to  the  Iowa  but  they  are  generally 
short  in  length  and  have  relatively  small  drainage  areas.  The  English 
River  is  an  exception,  draining  638  square  miles.  Other  tributaries 
with  drainage  areas  larger  than  200  square  miles  are  Old  Man  Creek 
(248  square  miles).  Bear  Creek  (222  square  miles).  Salt  Creek  (223 
square  miles),  and  the  South  Fork  of  the  Iowa  River  (309  square 
miles). 

The  Cedar  River  rises  in  marshy  depressions  in  the  lake  region 
of  south -central  Minnesota.  Draining  an  area  of  7,819  square  miles, 
with  about  1,023  square  miles  in  Minnesota,  the  Cedar  flows  in 
a  southeasterly  direction  through  east-central  Iowa.  The  Cedar 
River  Subbasin  is  also  long  and  narrow,  particularly  in  the  lower 
reaches.  It  joins  the  Iowa  River  30  miles  upstream  from  the  confluence 
of  the  Mississippi.  The  largest  tributary  to  the  Cedar  is  the  Shell 
Rock  River  which  drains  1,783  square  miles.  It  flows  in  a  southeasterly 
direction,  and  joins  the  Cedar  River  near  the  Bremer-Black  Hawk 
County  line  in  Iowa.  The  Shell  Rock  River  begins  at  the  outlet 
of  Lake  Albert  Lea  in  Minnesota.  The  West  Fork  Cedar  River  drains 
856  square  miles  and  begins  in  south-central  Cerro  Gordo  County. 

The  Winnebago  River,  tributary  to  the  Shell  Rock,  drains  an  area 
of  700  square  miles.  Other  tributaries  of  the  Cedar  with  drainage 
areas  larger  than  -00  square  miles  are  Prairie  Creek  (216  square 
miles).  Wolf  Greek  (328  square  miles),  Blackhawk  Creek  (344  square 
miles),  Beaver  Creek  (391  square  miles),  and  Little  Cedar  River 
(265  square  miles). 
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The  Flint  River  Subbasin,  draining  33A  square  miles,  includes 
all  the  drainage  lying  south  of  the  Iowa  River  Subbasin  to  the 
mouth  of  the  Skunk  River.  The  subbasin  includes  the  Flint  River, 
and  several  small  tributaries  that  flow  directly  into  the  Miss¬ 
issippi  River. 


All  or  parts  of  39  counties  lie  within  the  Basin  boundary 
(Table  II-I).  Nine  counties  are  entirely  in  the  Basin.  The  Basin 
contains  232  cities.  Of  these  206  had  a  1970  population  less  than 
2,500  idiich  indicates  its  rural  characteristics;  18  had  populations 
from  2,500  to  20,000;  none  20,000  to  25,000;  and  8  had  populations 
larger  than  25,000.  These  eight  cities  contain  45  percent  of  the 
total  Basin  population  of  834,000. 

TABLE  II -1 

COUNTY  ACREAGE  AND  PERCENT  WITHIN  THE  BASIN 
lowa-Cedar  Rivers  Basin 


State  and  County 

'  Area  in 

Basin 

State  and  County 

Area  in 

Bas  in 

•  Acres  " 

«  • 

•  • 

Percent  * 

•  Acres 

Percen 

Minnesota 

Hardin 

366,740 

99.8 

Dodge 

42,970 

15.4 

Henry 

4,240 

1.4 

Freeborn 

354,340 

77.1 

Iowa 

373,760 

100.0 

Mower 

253,220 

56.2 

Jasper 

5,680 

1.2 

Steele 

4,170 

1.5 

Johnson 

395,840 

100.0 

Jones 

3,340 

0.9 

Subtotal-Minn. 

654,700 

7.8 

Keokuk 

64,590 

17.1 

Linn 

364,550 

78.4 

Iowa 

Louisa 

233,520 

88.9 

Benton 

459,520 

100.0 

Mahaska 

1,240 

0.3 

Black  Hawk 

321,510 

87.0 

Marshall 

314,430 

84.1 

Bremer 

136,560 

47.7 

Mitchell 

268,330 

88.1 

Buchanan 

83,330 

22.5 

Muscatine 

208,760 

73.0 

Butler 

372,480 

100.0 

Poweshiek 

283,850 

74.0 

Cedar 

210,720 

55.3 

Scott 

18,100 

6.1 

Cerro  Gordo 

368,640 

100.0 

Story 

33,810 

9.1 

Chickasaw 

51,710 

15.7 

Tama 

460,800 

100.0 

Des  Moines 

215,200 

80.7 

Washington 

187,750 

50.7 

Floyd 

321,920 

99.3 

Winnebago 

139,970 

53.5 

Franklin 

375,040 

100.0 

Worth 

256,200 

100.0 

Grundy 

320,640 

100.0 

Wright 

153,960 

40.9 

Hamilton 

38,460 

10.2 

Hancock 

231,550 

62.3 

Subtotal-Iowa 

7,646,740 

92.2 

GRAND  TOTAL 

8,301,440 

100.0 
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B.  CLIMATE 


Climate  of  the  Basin  is  of  the  continental  type.  Hot  winds 
and  periods  of  prolonged  high  temperature  occur  occasionally  from 
May  to  September.  Cold  waves  are  usually  of  the  boreal  type,  rushing 
southward  over  the  area  from  the  continental  Arctic  regions.  At 
Waterloo,  Iowa,  near  the  center  of  the  Basin,  the  annual  precipitation 
is  31.5  inches;  the  average  annual  temperature  is  47.2°F;  the 
average  growing  season  is  153  days;  and  the  annual  snowfall  is 
28.6  inches. 

Figure  II -2  shows  variances  in  precipitation,  temperature, 
freeze-free  periods,  and  snowfall.  Precipitation  ranges  from  about 
30  inches  in  the  north  to  36  inches  in  the  south.  Average  annual 
temperatures  range  north  to  south  from  about  43  to  50°F .  Freeze- 
free  (growing  seasons)  periods  range  from  135  days  in  the  north 
to  170  days  in  the  south. 

Prevailing  winds  are  northwesterly,  however,  from  April  to  October 
southerly  winds  predominate.  April  is  the  windiest  month  and  August 
the  least  windy.  The  most  destructive  winds  known  to  the  Basin  are 
tornadoes.  Studies  by  the  U.S,  Weather  Bureau  show  that  any  spot  in 
the  Basin  is  vulnerable  to  tornadoes. 

During  most  years,  precipitation  is  adequate  for  satisfactory  crop 
growth.  About  71  percent  of  the  average  annual  precipitation  occurs 
during  the  growing  season  (Figure  II -3).  Corn  grows  best  in  a  climate 
that  provides  rain  and  warm  weather  during  the  growing  ..eason.  The 
region  of  greatest  corn  production  in  the  United  States  has  a  mean  summer 
temperature  of  70-80°F,  and  a  freeze-free  season  of  over  140  days.  For 
optimum  growth  and  grain  production,  corn  requires  a  plentiful  supply 
of  moisture  throughout  the  growing  season.  Areas  which  have  well-distributed 
rains  during  June,  July,  August,  averaging  three  to  six  inches  a  month, 
have  the  largest  average  yields.  The  Basin  has  all  of  these  prerequisites 
in  a  normal  year.  Soybeans,  small  grains  and  forage  crops  also  thrive 
in  these  climatic  conditions  and  consistently  produce  some  of  the  highest 
yields  in  the  Corn  Belt. 

C.  PHYSIOGRAPHY  AND  GEOLOGY 

The  river  and  stream  valleys  of  the  Basin  lie  on  glacial  topography. 

They  are  integrated  with  and  superposed  on  surfaces  whose 
features  and  sediments  document  a  history  of  multiple  continental 
glaciation.  Several  unique  physiographic  elements  can  be  identified 
through  similarities  in  drainage,  texture,  relief,  and  landform. 

The  major  physiographic  features  recognized  in  the  Basin  are  the 
Des  Moines  Glacial  Lobe,  Iowan  Erosion  Surface,  Kansan  Drift  Area, 

Lake  Calvin  Basin,  and  the  Illinoian  Drift  Plain.  A  portion  of 

the  Northeast  Iowa  Karst  Region,  occurs  in  Floyd  and  Mitchell  counties. 
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CLIMATIC  DATA 

lOWA-CEDAR  RIVERS  BASIN 
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NORMAL  ANNUAL  TOTAL  PRECIPITATION  ( INCHES) 

135 


AVERAGE  ANNUAL  TEMPERATURE  (F) 


Figiire  II-2 


PERCENT 


MONTHLY  RAINFALL  DISTRIBUTION 

lOWA-CEDAR  RIVERS  BASIN 


20 


JFMAMJJASOND 

NORTHERN 
31"  AV. 


CENTRAL 
32.5"  AV 


Figure  II-3 


SOUTHERN 
34"  AV. 


The  headwaters  of  several  major  streams  of  the  Basin  rise  on 
the  poorly  drained,  undulating  surface  of  the  Des  Moines  Lobe. 

The  eastern  margin  of  the  Des  Moines  Lobe  approximates  a  line  drawn 
just  east  of  the  Marshall-Story  County  boundary,  then  northward 
through  Eldora,  Hampton,  Mason  City,  and  Northwood,  to  about  midway 
between  Albert  Lea  and  Austin,  Minnesota.  This  line  also  approximates 
the  position  of  the  oldest,  outermost  moraine  system  of  the  Wisconsin 
glacial  episode,  the  Bemis  end  moraine.  To  the  west,  approximately 
forming  the  northwestern  drainage  divide  of  the  Basin  from  Freeborn 
County,  Minnesota,  to  the  south  line  of  Hamilton  County,  Iowa, 
is  a  younger  Wisconsin  moraine,  the  Altamont. 

The  Altamont  moraine  is  seen  as  a  relatively  narrow  belt 
of  low  parallel  ridges.  Easterly,  the  sheet-like  outwash  associated 
with  Altamont  end  moraine  spreads  to  gradually  merge  with  the  broad 
ground  moraine  behind  the  Bemis  end  moraine.  This  older  Wisconsin 
ground  moraine  is  only  slightly  dissected  by  existing  streams  and 
is  characterized  by  its  numerous  lakes,  undrained  depressions, 
and  swell  and  swale  topography.  The  transition  from  ground  moraine 
to  the  Bemis  end  moraine  is  gradual  and  nearly  imperceptible. 

The  features  of  the  Des  Moines  Lobe  blend  rapidly  with  the  broad, 
gently  rolling,  boulder  strewn,  Iowan  Surface  that  dominates  the 
eastern  two-thirds  of  the  Basin  from  Dodge  County,  Minnesota,  to 
Linn  County,  Iowa.  There  is  evidence  to  indicate  that  the  Iowa 
Surface  is  erosional,  formed  on  glacial  materials  of  Kansan  age, 
and  predates  the  Bemis  moraine  system.  Characteristically,  the 
Iowan  surface  area  is  well  drained.  The  valleys  of  the  major 
streams  generally  have  wide  floors  and  are  flanked  by  low  rolling 
hills  that  merge  with  tabular,  moderately  dissected  divides. 

Tributary  valleys  have  low  relief,  little  more  than  creasing 
the  broad  Iowan  Surface.  The  southern  margin  of  the  Iowan  Surface 
is  marked  by  the  sharp  contrast  of  its  features  with  those  of  the 
more  highly  dissected  Kansan  Drift  Area. 

Dominating  the  landscape  of  Marshall,  southern  Tama  and  Benton, 
Poweshiek,  Iowa,  and  Johnson  Counties  are  those  features  characteristic 
of  the  Kansan  Drift  Area.  Kansan  topography  has  fine  drainage  texture, 
narrow  divides,  and  relatively  strong  relief.  Most  of  the  flat 
land  in  the  Kansan  drift  area  is  found  in  the  valleys  of  the  major 
streams.  Locally,  however,  broad  relatively  flat  upland  areas  exist 
on  the  Kansan.  These  exist  where  the  areas  between  major  streams 
are  wide.  The  topography  of  the  Kansan  has  been  sculptured  on  a 
drift  depositional  surface  that  has  been  covered  by  a  variable 
thickness  of  loess. 
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Spreading  into  Washington,  Johnson,  and  Cedar  Counties  from 
northwestern  Muscatine  County  is  the  level  floor  of  former  Lake 
Calvin.  Calvin  Basin  is  outlined  by  rolling  Kansan  terrain  except 
along  the  southeastern  margin  where  the  gradual  slopes  climb  to 
intersect  the  gently  undulating  surface  of  the  Illinoian  Drift 
Plain.  A  considerable  area  is  dominated  by  the  meander  scars  and 
back  water  sloughs  created  by  the  Iowa  and  Cedar  Rivers  as  they 
shifted  back  and  forth  across  the  flat  basin  floor. 

The  topography  of  the  Basin  has  developed  on  glacial  sediments 
deposited  over  gently  southwestward  sloping  bedrock  layers.  Prior 
to  glaciation  these  rock  layers  were  truncated  and  sculptured  by 
weathering  and  erosion.  Streams  carved  their  valleys  in  the  less 
resistant  shales,  while  the  more  resistant  limestones  and  dolostones 
persisted  to  form  ridges  and  uplands.  The  drainage,  which  has  developed 
on  the  glacial  drift  mantle,  is  gradually  lowering  itself  to  the 
bedrock  surface.  In  places,  stream  valleys  are  already  trenched 
into  the  bedrock;  elsewhere  they  meander  across  wide  valley  floors 
developed  on  the  nearly  flat  rock  surface.  The  Basin  is  underlain 
dominantly  by  rock  formations  of  Devon ianr age ,  and  to  a  lesser 
extent  by  Mississippian  formations  in  a  narrow  band  along  the  south¬ 
western  boundary.  Generally,  the  rock  formations  are  nearer  the 
surface  in  those  areas  that  coincide  with  the  Iowan  Surface.  The 
drift  over  the  bedrock  in  these  areas  was  largely  removed  during 
the  glacial  erosion  of  the  surface.  This  is  most  evident  in  Cerro 
Gordo,  Butler,  Floyd,  and  Mitchell  Counties . (Figure  II-4). 

In  Floyd  and  Mitchell  Counties  unique,  humocky  topography  has 
developed  with  sink  holes  that  pock  mark  the  otherwise  flat  Iowan 
Surface.  The  sink  holes  are  depressions  created  by  collapse  of 
surface  and  underlying  materials  into  bedrock  voids  created  by 
solution  of  the  bedrock  by  percolating  groundwater.  The  term  applied 
to  such  terrain  is  "Karst". 

D.  LAND  RESOURCES 

General  information  on  land  resource  areas,  land  capability 
classification,  soil  resource  groups,  and  land  use  is  presented 
in  this  section. 

The  predominant  soils  are  grouped  by  texture  and  slope  into 
23  associations  and  are  described  in  the  legend  of  the  Generalized 
Soils  Map  (Figure  II-5).  More  detailed  information  is  available 
from  local  U.S.  Department  of  Agriculture  service  centers. 
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Soil  Association 


Approximate 

Acreage 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 
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Colo-Spillville-Waukee 

Level  to  gently  sloping  (0  to  57o) 

Alluvial  soils  on  first  and  second  bottomlands 

Saudee-Marshan-Lawler 

Level  to  gently  sloping  (0  to  57.) 

Outwash  soils  on  high  stream  terraces  and  uplands 

Mahaska- Taintor-Otley 

Nearly  level  to  gently  sloping  (0  to  57.) 

Deep  loess  soils. 

Otley-Ladoga-Adair- Shelby 

Gently  sloping  to  strongly  sloping  (2  to  147o) 

Loess  soils  on  the  ridges  and  glacial  till  soils  on  the 
side  slopes. 


1,130,250  ac. 


275,000  ac. 


90,000  ac. 


350,000  ac. 


Clinton-Lindley-Ladoga-Keswick  220,000  ac. 

Moderately  sloping  to  steep  (5  to  307.) 

Timbered  soils  on  loess  ridges  and  glacial  till  side  slopes. 


Fayette-Dov^ns-Lindley  401,500  ac. 

Moderately  sloping  to  steep  (5  to  407o) 

Timbered  soils  on  loess  ridges  and  glacial  till  side  slopes. 


Muscatine-Atterberry-Tama  140,000  ac. 

Nearly  level  to  gently  sloping  (0  to  57.) 

Deep  loess  soils. 

Klinger-Franklin-Dinsdale  140,000  ac. 

Nea  y  level  to  gently  sloping  (0  to  57o) 

Soils  developed  in  thin  loess  over  glacial  till. 

Tama-Downs-Shelby-Adair  560,000  ac . 

Moderately  to  strongly  sloping  (5  to  147o) 

Loess  soils  with  some  glacial  till 

Tama-Dinsdale-Kenyon-Klinger 

Gently  to  moderately  sloping  (2  to 
Loess  soils  and  soils  developed  in 

Dinsdale-Aredale-Kenyon-Tama 

Gently  to  moderately  sloping  (2  to 
Soils  developed  in  thin  loess  over 

Readlyn-Maxf ield-Tripoli-Klinger 

Level  and  nearly  level  (0  to  27.) 

Glacial  till  soils  and  soils  developed  in  thin  loess  over 
glacial  till. 


on  the  side  slopes. 

940,000  ac. 
970 

thin  loess  over  glacial  till. 

320,000  ac. 
97o) 

glacial  till. 

493,800  ac. 


Soil  Association 


13  Kenyon-Floyd-Clyde-Schley 

Nearly  level  to  undulating  and  gently  rolling  (0  to  97.) 
Glacial  till  and  outwash  over  glacial  till  soils. 

14  Kenyon-Racine-Coggon 

Undulating  to  rolling  and  hilly  (2  to  187o) 

Glacial  till  soils. 

15  Webster-Nicollet-Clarion-Harps 

Level  to  undulating  (0  to  57.) 

Glacial  drift  soils.  Characterized  by  ponded  spots  and 
high  lime  areas 

16  Clarion-Nicollet-Lester-Okoboj i 

Undulating  to  gently  rolling  (2  to  97.) 

Glacial  drift  soils. 

17  Lester-Clarion-Hayden-Glencoe 

Gently  rolling  to  hilly  or  steep  (5  to  207o) 

Glacial  drift  soils. 

18  Rockton-Dodgeville-Sogn 

Nearly  level  to  very  steep  (2  to  407.) 

Loamy  and  silt  loam  soils,  shallow  to  moderately  deep  to 
limestone. 

19  Cresco,  Lourdes 

Nearly  level  to  undulating  (0  to  57=) 

Soils  developed  in  firm  to  very  firm  glacial  till. 

20  Che 1 sea- Spar ta-Dic kins on-Fayette 

Gently  rolling  to  very  steep  (5  to  40%) 

Sandy  soils  and  sand-loess  complex  areas. 

21  Moland-Merton-Maxcreek 

Undulating  to  gently  rolling  (0  to  97.) 

Soils  formed  in  a  thin  mantle  of  silts  over  friable  drift. 

22  Kilkenny-Lerdal-Hanel 

Gently  rolling  to  hilly  (5  to  20%) 

Clayey  mantled  glacial  till. 

23  Colo-Biscay-Estherville 

Level! to  gently  sloping  (0  to  57.) 

Alluvial  soils  on  first  and  second  bottomlands. 


Approximate 

Acreage 

1,025,000  ac. 

291,250  ac. 

440,000  ac. 

520,500  ac. 

505,000  ac 

182,750  ac 

43,000  ac. 

18,000  ac. 

88,000  ac. 

50,250  ac. 

76,500  ac. 


Watershed  Area 


8,300,800  ac. 


1,  Land  Resource  Areas 


LRA's  (Land  Resource  Areas)  are  defined  as  broad  geographic 
areas  having  similar  economic,  soil,  climatic,  geologic,  vegetative, 
and  topographic  features.  The  Basin  lies  in  portions  of  three 
LRA's  -  103,  104,  and  108—  (Figure  II-6).  All  three  are  located 
in  the  Central  Feed  Grains  and  Livestock  Land  Resource  Region. 


LAND  RESOURCE  AREAS 

lOWA-CEDAR  RIVERS  BASIN 


In  LRA  103,  Central  Iowa  and  Minnesota  Till  Prairie,  the 
dominant  soil  types  are  Clarion,  Nicollet,  Webster,  and  Storden. 

These  soils  were  developed  in  medium  textured  calcareous  glacial 
till.  Most  soils  of  this  area  occur  on  level  or  gently  rolling 
topography.  When  used  for  row  crop  production  Clarion  and  other 
sloping  soils  need  erosion  control  measures,  while  Webster  and 
other  nearly  level  soils  require  artificial  drainage.  Hayden  soils 
are  also  present  in  narrow  bands  on  steep  slopes  bordering  stream 
val leys . 

1/  Land  Resource  Regions  and  Major  Land  Resource  Areas  of  the  United 
States.  Agricultural  Handbook  2d6,  USDA  Soil  Conservation  Service,  1965. 
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In  LRA  104,  Eastern  Iowa  and  Minnesota  Till  Prairie,  Ostrander, 
Kenyon,  and  Cresco  soils  are  prevalent  and  occur  on  gently  rolling 
topography.  These  soils  were  also  developed  in  calcareous  glacial 
till.  Readlyn  and  Clyde  soils  are  found  on  the  nearly  level  landscapes 
of  the  area.  Many  of  the  soils,  such  as  Clyde,  require  artificial 
drainage  before  they  can  be  successfully  used  for  coirmon  field 
crops.  Erosion  is  a  problem  bn  some  of  the  more  sloping  areas. 

In  LRA  108,  Illinois  and  Iowa  Deep  Loess  Dift,  Tama,  Muscatine, 
Sharpsburg,  Shelby,  and  Mahaska  soils  are  dominant.  All  are  developed 
in  loess.  Associated  soils  on  flats  and  depressions  are  Garwin , 
Winterset,  and  Taintor  which  require  artificial  drainage  for  best 
crop  production.  Fayette,  Clinton,  and  Lindley  soils  are  conspicuous 
on  the  steep  slopes  adjacent  to  major  streams.  Much  of  the  area 
has  rolling  to  hilly  topography,  but  some  extensive  level  to  undulating 
uplands  exist  in  areas  distant  from  the  larger  streams.  The 
smaller  streams  have  narrow  valley  floors,  but  the  larger  ones 
have  rather  broad  floodplains.  Water  erosion  is  a  major  management 
problem  on  the  more  sloping  areas.  Most  of  the  soils  are  moderately 
to  highly  productive. 

2.  Land  Capability  Classification 

Land  in  the  Basin  varies  widely  in  capability  for  agricultural 
use.  Although  Agricultural  land  has  many  classifications,  the  Land 
Capability  Classification  of  the  U.S.  Department  of  Agriculture 
is  used  to  illustrate  the  type  and  degree  of  land  problems.  The 
USDA  Land  Capablity  Classification  is  a  grouping  of  soils  having 
similar  characteristics  and  degrees  of  problem.  Soils  and  climate 
are  considered  together  as  they  influence  use,  management,  and 
production  on  farms.  Acreage  estimates  are  based  on  current  inter¬ 
pretations.  New  technologies  in  agriculture  in  the  future  may  modify 
these  interpretations. 

Eight  land  classes  express  the  range  of  suitability  for  cultiva¬ 
tion  and  other  uses  and  the  need  for  conservation  treatment.  Only 
classes  I  through  VII  are  found  in  the  Basin.  The  classification 
contains  two  general  divisions:  (1)  Land  suited  for  cultivation 
and  other  uses  -  capability  classes  I  through  IV,  and  (2)  land 
generally  not  suited  for  cultivation  -  capability  classes  V  through 
VIII.  The  hazards  and  limitations  in  use  .increase  as  the  class 
number  increases.  Class  I  has  few  hazards  or  limitations  whereas 
Class  VIII  has  a  great  many.  Appendix  A  describes  the  land  use 
capability  classification  and  shows  the  acres  in  each. 

There  are  7  million  acres  of  agricultural  land  in  land  capabil¬ 
ity  classes  I,  II,  and  III.  Of  this,  88  percent  are  being  cultivated 
(Figure  II-7).  The  total  land  area  considered  in  Figure  II -7  does 
not  include  urban,  federal  land  or  water  areas. 
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LAND  CAPABILITY  CLASSES 

lOWA-CEDAR  RIVERS  BASIN 


CLASS  V  2  % 
CLASS  IV 
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CLASS  VI  3  I 

CLASS  VII 
2  I 


CLASS  V 


CLASS  VI 


O  or 
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CLASS  VII 
2  7o 


CLASS  IV 
4  I 


ENTIRE  BASIN 


IOWA  PORTION 


CU\SS  IV.  VI.  VII 


Figure  II-7 


MINNESOTA  PORTION 


There  are  1.2  million  acres  of  high  quality  class  I  land. 

Erosion  and  continuing  use  are  minor  problems.  About  92  percent 
of  this  acreage  is  being  cultivated.  The  5,8  million  acres  in 
land  classes  II  and  III  require  moderate  to  intensive  treatment 
for  protection,  improvement,  and  continuing  production. 

3.  Soil  Resource  Groups 

Within  each  land  class  are  many  soils  of  varying  productive 
capability  and  with  many  different  inherent  problems  (wetness, 
erosion,  climate,  etc.).  These  soils  are  mapped  in  LCU ' s  (Land 
Capability  Units),  Because  of  the  large  number  of  LCU's,  they  are 
grouped  into  SRG ' s  (Soil  Resource  Groups),  SRG's  are  defined  as  a  group 
of  LCU’s  having  similar  cropping  patterns,  yield  characteristics, 
responses  to  fertilizers,  management  problems,  erosion  problems, 
and  land  treatment  needs, 

A  description  of  the  SRG  along  with  location,  major  soil 
and  problem,  slope  and  texture  class  is  shown  in  Appendix  B-1. 

SRG’s  2,  3,  and  20  contain  the  largest  acreages  of  land  as  shown 
in  Table  II-2,  Together  these  groups  represent  72  percent  of  the 
farm  land  in  the  Basin. 

4,  Land  Use 

Agriculture  land  use  varies  in  accordance  with  the  general 
type  of  farming  enterprise.  Most  farmland  in  the  northern  counties 
is  utilized  for  grain  production.  The  principal  grain  crops  are 
corn  and  soybeans  which  are  grown  on  over  60  percent  of  the  cropland. 
Wheat,  oats,  rye,  and  grain  sorghum  are  groxm  on  very  limited  acreages. 
Table  II-3  shows  the  land  use  of  each  of  the  subbasins. 

Portions  of  the  Basin  have  a  variety  of  natural  characteristics 
which  lend  themselves  well  to  recreational  pursuits.  Forested  bottom 
lands  along  the  Iowa  and  Cedar  Rivers  offer  a  pleasant  diversity 
of  land  use.  Selected  reaches  of  these  rivers  are  designated  by 
the  Iowa  Conservation  Commission  as  canoe  streams. 

The  diversity  of  terrain  and  the  varying  vegetational  cover 
along  these  rivers,  provides  potential  for  development  of  a  system 
of  environmental  corridors.  High  quality  recreational  opportunities 
could  be  provided  to  the  majority  of  the  Basin’s  population  by 
proper  corridor  management. 

In  the  northern  third  of  the  Basin,  glaciation  created  a 
large  number  of  lakes  and  marshes.  Many  of  these  have  dried  up 
naturally  or  were  drained  for  agricultural  purposes.  The  central 
nd  southern  portions  of  the  Basin  lack  natural  lakes.  Large  water 
bodies  that  can  be  used  for  recreation  are  Coralville  Lake  and 
Lake  Mac Bride  located  near  Iowa  City. 
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Table  ii-z 


Soil  Resource  Groups 
lowa-Cedar  Rivers  Basin 


SRG 

Number 

Iowa 

Acres  (000) 

Minnesota 
Acres  (000) 

Total 

Acres  (000) 

Percent 

Distribution 

1 

54 

1 

55 

1 

2 

2,760 

171 

2,931 

38 

3 

1,311 

30 

1,341 

17 

4 

144 

3 

147 

2 

5 

33 

39 

72 

1 

6 

24 

1 

25 

* 

9 

3 

0 

3 

'is 

10 

86 

56 

142 

2 

11 

2 

0 

2 

-X- 

12 

10 

0 

10 

13 

92 

0 

92 

1 

14 

195 

38 

233 

3 

15 

155 

1 

156 

2 

16 

47 

15 

62 

1 

18 

571 

0 

571 

7 

19 

13 

0 

13 

* 

20 

1,118 

199 

1,317 

17 

21 

16 

26 

42 

1 

22 

48 

41 

89 

1 

23 

153 

3 

156 

2 

25 

16 

0 

16 

/V 

28 

295 

1 

296 

4 

29 

31 

0 

31 

Total 

7,177 

625 

7,802 

100 

Source:  Conservation  Needs  Inventory 

'■‘Less  than  .5  percent. 
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E.  WATER  RESOURCES 


Average  annual  runoff  from  the  Basin  varies  from  5  inches  in 
the  north  to  8  inches  in  the  south  (Figure  II- 8 ) , 

MEAN  ANNUAL  RUNOFF  (INCHES) 

lOWA-CEDAR  RIVERS  BASIN 


On  the  larger  streams,  the  highest  annual  flows  frequently  come 
from  snow  melt.  An  average  of  23  percent  of  the  floods  occur  in 
March,  June  and  July  combined  account  for  another  32  percent.  Monthly 
distribution  of  floods  is  shown  in  Figure  II -9.  Over  half  of  the 
floods  occur  during  the  growing  season,  May  through  September. 

The  monthly  distribution  of  runoff  volume  has  a  pattern  similar  to 
that  shown  for  floods.  The  limiting  season  for  water  resource  availability 
is  in  the  late  fall  and  winter. 
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MONTHLY  DISTRIBUTION  OF  FLOODS 

lOWA-CEDAR  RIVERS  BASIN 


AVERAGE  FOR  II  SELECTED  Figure  II-9 

STATIONS.  1957  THROUGH  1970 


The  Office  of  Water  Data  Coordination,  Department  of  the  Interior, 
shows  there  are  166  surface  water  data  stations  and  83  ground  water 
data  stations  in  the  Basin.  The  surface  water  stations  include 
160  stream  sites,  5  lake  sites,  and  1  reservoir  site.  The  stream 
sites  include  10  sedimentation  data  collection  points  and  37  recording 
stream  gage  sites.  Figure  II-IO  indicates  general  surface  water 
quality  conditions  throughout  the  basin. 

Ground  water  supplies  generally  are  abundant  and  of  good  quality.  There 
are  some  shallow  aquifers  that  are  not  dependable  or  have  poor  quality  water. 
The  deeper  aquifers  occur  in  porous  and  creviced  bedrock.  The  upper 
bedrock  is  of  Devonian  and  Silurian  age.  The  deeper-lying  bedrock 
aquifers  are  carbonate  and  sandstone  formations  of  Ordovician  and 
Cambrian  age  representing  the  Galena-Platteville ,  St.  Peter,  Prairie 
du  Chien,  and  Jordan  Formations.  Most  domestic  wells  produce  10 
to  40  gallons  per  minute.  Larger  wells  that  tap  the  bedrock  aquifers 
can  yield  1000-3500  gallons  per  minute  of  high  quality  water. 
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LEGEND 


WATER  QUALITY  STANDARDS  CLASSIFICATION* 


eU/fR  OAK 


CLASS  2C,  3B  -  FISHERIES  AND  RECREATION  AND  INDUSTRIAL 
CONSUMPTION 


FOR  DETAILED  INFORMATION  REFER  TO  IOWA  WATER  QUALITY 
STANDARDS  ADOPTED  FEBRUARY  12,  1974  AND  MINNESOTA 
WATER  QUALITY  STANDARDS  WPC  14  AND  WPC  15. 


CLASS  2C  •  INDUSTRIAL  CONSUMPTION 
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ffOCK 


CEDAR  R/i/RFl 
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CLASS  A  -  PRIMARY  BODY  CONTACT  RECREATION 

CLASS  B  -  WILDLIFE,  FISH,  AQUATIC  AND  SEMIAQUATIC  LIFE,  AND 
secondary  body  CONTACT  RECREATION 

CUSS  C  -  PROTECTED  FOR  RAW  WATER  SOURCE  OF  POTABLE 
WATER 


BASIN  BOUNDARY 
STATE  BOUNDARY 
COUNTY  BOUNDARY 
RESERVOIR  AND  STREAM 

CITY  OVER  15,000 
COUNTY  SEAT 
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A,  b  (warm  water),  C 

A,  B  (WARM  WATER) 

B  (WARM  WATER) 

B  (COLD  WATER) 


MINNESOTA 


CLASS  2B,  3B  -  FISHERIES  AND  RECREATION  AND  INDUSTRIAL 
CONSUMPTION 


SURFACE  WATER  QUALITY  STANDARDS  MAP 

IOWA  -  CEDAR  RIVERS  BASIN 

IOWA  AND  MINNESOTA 


SCALE  1/850,000 
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SOURCE:  FAMILY  OF  MAPS  SCS  DRAWING  NUMBER  5,S*32.382  IREV.  &*15-74|, 
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F.  FISH  AND  WILDLIFE  RESOURCES 


As  white  settlers  expanded  farming  operations,  wildlife  species 
either  adapted  to  agriculture  or  perished.  Existing  wildlife  has 
adapted  to  agriculture  nd  lives  on  land  used  by  man  for  the  primary 
function  of  raising  food.  Agricultural  lands  and  farmer  cooperation 
provide  much  food  and  cover  essential  in  the  development,  production, 
and  harvesting  of  wildlife  resources.  Most  of  the  wildlife  species 
in  the  Basin  are  found  and  harvested  on  land  used  for  agriculture. 

Climate,  topography,  geology,  and  soils  influence  the  use  man  makes 
of  the  land.  Composition  of  the  plant  communities,  and  the  nature 
and  abundance  of  the  local  plants,  in  turn,  affects  wildlife  species 
distribution  and  abundance. 

When  the  balance  between  wildlife  and  its  habitat  is  recognized, 
it  is  possible  to  understand  why  some  species  that  were  never  extensively 
hunted  became  extinct  while  others  that  have  been  intensively  hunted 
are  among  our  most  abundant  species.  The  whitetail  deer,  for  example, 
is  more  abundant  today  than  it  was  in  1900.  Whitetail  deer  is  the 
sole  big  game  animal  in  the  Basin  and  is  found  in  every  county.  Although 
nearly  gone  by  1900,  whitetail  deer  have  since  adapted  to  conditions 
associated  with  intensive  agriculture  and  numbers  are  now  limited 
principally  by  hunting.  They  are  found  in  greater  number  in  the 
wooded,  rolling  hills  of  the  southern  portion,  but  are  often  found 
miles  from  preferred  woodland  in  the  flat -country  corn  fields. 

The  estimated  deer  population  in  the  Basin  is  5,200.— 

Small  wildlife  species  found  in  wooded  or  forested  areas  include 
chipmunk,  opossum,  porcupine,  raccoon,  striped  and  spotted  skunk,  fox 
and  gray  squirrel,  whitetail  jackrabbit,  cottontail  rabbit,  mink,  and 
weasel . 

Important  fish  species  in  the  streams,  lakes,  and  ponds  are  large 
and  smallmouth  bass,  catfish,  bullhead,  walleye,  northern  pike,  and 
crappie  (Figure  II-ll).  Approximately  110  species  and  subspecies  of 
fish  have  been  identified  in  the  Basin.  Over  1,300  farm  ponds  add  to 
the  opportunity  for  production  and  taking  of  fish.  All  the  natural  and 
artificial  bodies  of  water  have  a  potential  of  providing  favorable  habitat 
for  a  variety  of  aquatic  and  semi-aquatic  animals,  such  as  beaver, 
muskrat,  and  in  some  rare  instances,  otter. 

The  Basin  has  a  variety  of  game  birds.  Quail  are  abundant  in  -reas 
with  woody  and  herbaceous  cover  in  the  southern  half.  They  once 
covered  the  entire  Basin  which  is  on  the  northern  edge  of  their 
range.  The  loss  of  brushy  cover  and  severe  winters  have  eliminated 
them  from  the  northern  counties.  The  major  game  bird,  however, 

1/  Iowa  Conservation  Commission 
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is  the  pheasant.  A  few  years  ago  most  of  the  pheasant  population 
was  found  in  the  northern  half  of  the  Basin  but  largest  numbers 
are  now  found  in  the  southern  half.  Reduction  of  adequate  cover 
in  the  north  caused  relocation  of  the  pheasant  population  to  more 
heavily  covered  areas  of  the  south.  Other  game  birds  are  ruffed 
grouse,  turkeys,  mourning  doves,  Wilson's  snipe,  and  hungarian 
partridge . 

The  Basin  is  located  in  the  Mississippi  Flyway.  Each  year,  thousands 
of  waterfowl  pass  through  the  area  to  and  from  their  breeding  and 
wintering  grounds .  The  snow  and  blue  geese  make  up  about  90  percent 
of  geese  found  in  the  area,  plus  lesser  numbers  of  Canada  and  white- 
fronted  geese. 

The  northern  portion  is  best  suited  for  duck  breeding  grounds. 

Most  of  the  ducks  come  from  outside  the  Basin.  The  ducks  observed 
in  order  of  importance  are  mallard,  blue  winged  teal,  green  winged 
teal,  and  pintail.  Others  present  are  canvas  back,  red  head,  gadwall, 
and  lesser  scaup. 


Appendix  C-1  indicates  the  density  of  selected  game  birds  and 
mammals  in  the  Basin.  Appendix  C-2  contains  a  more  complete  list 
of  game  animals,  game  birds,  and  fur-bearers  of  the  Basin. 


Small  mammals,  songbirds,  reptiles,  amphibians,  and  insects 
are  abundant  and  varied.  Their  main  value  lies  in  being  recognized 
by  people  to  be  part  of  the  environment. 


There  are  four  basic  habitat  types  in  the  Basin.  These  are  composed 
of  plant  communities  that  provide  some  of  the  needs  of  wildlife.—' 

The  first,  cropland  habitat  type,  is  the  largest  and  comprises 
over  73  percent  of  the  Basin.  Its  primary  function  is  to  provide 
food.  Grassland  is  the  second  and  accounts  for  less  than  15  percent 
and  serves  as  nesting  cover  for  a  large  number  of  species.  The 
third,  forest  land,  comprises  about  4  percent  and  serves  as  cover, 
food,  and  shelter.  Woodland  consisting  mainly  of  timbered  areas 
and  windbreaks,  is  most  abundant  in  the  southern  portion.  Important 
segments  of  the  forest  land  grouping  not  adequately  surveyed  are 
the  areas  associated  with  streams.  These  are  usually  narrow  and 
serve  as  travel  lanes  and  winter  shelter  areas  for  a  variety  of 
wildlife  species.  Most  wildlife  species  require  an  interspers ion 
of  these  habitat  types  to  maintain  a  viable  population.  Further, 
each  species  needs  a  mix  consisting  of  varying  amounts  of  each 
type  to  reach  and  maintain  optimum  population  levels.  The  fourth 


Habitat  types  based  on  Conservation  Needs  Inventory  2  percent  sample 
areas  of  land  use  in  Iowa,  1973. 
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habitat  type  is  wetland.  Species  such  as  waterfowl,  mink,  and  muskrat 
are  dependent  upon  this  type  for  critical  needs  such  as  food,  shelter, 
and  reproduction.  This  type  accounting  for  less  than  one  percent 
of  the  Basin  area  contains  a  variety  of  plants.  However,  over  one- 
half  contain  water  less  than  half  the  year.  Sixty-seven  percent  are 
not  grazed,  and  provide  winter  shelter  for  several  wildlife  species. 

The  quality  of  each  habitat  type  is  as  important  as  the  quantity 
Table  II-4  indicates  land  use  by  habitat  and  the  approximate  value 
in  relation  to  the  potential. 


TABLE  I I -4 

WILDLIFE  HABITAT  QUALITY 
lowa-Cedar  Rivers  Basin 


Land  Use 

Ba  sin 

North 

South 

Percent 

of 

Area 

Percent* 

of 

Potent ia 1 

Percent 

of 

Area 

Percent* 

of 

Potentia 1 

Percent 

of 

Area 

Percent* 

of 

Potentia 1 

Cropland 

73.3 

26 

81  .3 

23 

65.7 

30 

Farmstead 

2.4 

2.4 

2.3 

Hayland 

3.2 

21 

1.5 

25 

4.8 

20 

Gra  ssland 

10.5 

11 

6.3 

10 

14.6 

11 

Recreation 

•k-k 

kk 

kk 

Transportation 

2.7 

2.8 

2.6 

Forest  Land 

2.7 

59 

1.4 

61 

4.0 

59 

Urban 

1.7 

1  .5 

2.0 

Wildlife 

0.7 

78 

0.3 

51 

1.0 

85 

Streams 

Wetlands 

0.7 

0.6 

0.8 

Lakes  &  Ponds 

0.2 

>0.1 

0.3 

Windbreaks 

0.3 

75 

0.5 

77 

0.2 

72 

Odd  Areas 

0.4 

81 

0.4 

85 

0.5 

77 

Fence  Rows 

0.6 

0.5 

0.6 

Wa  tervijays 

0.6 

27 

0.5 

29 

0.7 

26 

Other 

>  0.1 

>0.1 

>0.1 

*  See  Appendix  (]-3  for  methodology. 
**  Insignificant. 


The  lowa-Cedar  Rivers  Basin  was  divided  into  two  portions  having 
different  land  use  and  management  patterns,  and  therefore,  varying 
habitat  values  (Figure  11-12).  The  northern  portion  is  relatively 
level  and  best  suited  to  row  crop  production.  Large  fields  of  single 
crops  dominate  the  cropping  patterns.  There  is  little  variety  in 
vegetative  cover.  The  southern  portion  has  more  variety  in  topography  “nd  soils, 
and  soils.  This  results  in  a  more  diversified  agricultural  use 
pattern.  Many  different  vegetative  types  are  present.  See  Appendix 
G-4  for  a  description  of  habitat  in  each  portion. 
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WILDLIFE  HABITAT  STUDY  AREAS 

lOWA-CEDAR  RIVERS  BASIN 


G.  FOREST  RESOURCES 

Farmers  settled  first  in  the  southern  portion  of  the  Basin  which 
contained  more  forests  and  started  clearing  for  farms.  Remaining  forest 
land  is  309,840  acres  and  usually  associated  with  streams. 

Commercial  forest  land  acreage  is  decreasing.  Sawmills  and  other 
markets  for  forest  products  have  moved  elsewhere  or  operate  on  a 
seasonal  basis.  Forest  land  in  the  basin  has  taken  on  new  importance 
because  of  the  demand  for  forest/stream  recreation  and  the  increasing 
emphasis  on  environmental  quality.  The  forest  land  associated  with  the 
streams  provides  multiple  benefits  for  fish  and  wildlife,  recreation, 
esthetics,  water  quality  and  timber  production. 

The  forest  land  resources  are  located  primarily  in  the  southern 
portion  of  the  basin.  Mixed  stands  of  oak  and  hickory  types  make  up 
977o  of  the  forest  land.  Elm-ash-cottonwood  species  are  scattered  throughout 
the  remainder  of  the  basin.  See  Chapter  III  for  further  information. 
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Deciduous  tree  windbreaks  occupy  five  percent  of  the  total  forest 
land  acres  in  the  southern  portion.  Windbreaks  provide  protection  to 
the  farmsteads  from  wind  and  blowing  snow.  In  the  northern  portion  of 
the  basin,  25%  of  11  forest  land  is  classified  as  windbreaks.  Over 
half  of  all  farmsteads  have  windbreaks  nd  most  of  the  trees  are  over 
fifteen  years  old. 

H.  RECREATIONAL  RESOURCES 

With  an  ever  increasing  number  of  people  residing  in  urban  and 
urbanized  areas,  the  importance  of  and  necessity  for  providing 
recreation  facilities  for  this  sector  of  our  population  will  increase. 

The  present  recreational  opportunities  in  the  Basin  are  varied 
but  inadequate.  The  eight  major  urban  areas  exceeding  25,000  popula¬ 
tion  comprise  45  percent  of  the  population.  The  density  of  the 
population  in  the  Basin  is  64  persons  per  square  mile  as  compared 
to  50  for  the  State  of  Iowa. 

1.  Location  and  Type 

Cropland,  pastureland,  and  urban  areas  account  for  about 
92  percent  of  the  land  area.  Most  of  the  present  recreation  use 
and  potential  use  lies  within  the  narrow  stream-associated 
environmental  corridor s 

The  Iowa,  Cedar,  and  Flint  Rivers  and  their  tributaries  consti¬ 
tute  an  important  potential  recreational  resource.  Ownership  of 
these  streams  directly  affects  both  the  amount  of  recreational 
use  and  kind  of  activities  available. 

At  present,  there  are  over  330  public  recreation  areas  in 
the  Basin  including  parks,  wildlife  management  areas,  and  public 
access  areas  (Figure  11-13).  Fourteen  state  parks  provided  approx¬ 
imately  2.9  million  visitor  days  in  1970.  This  is  an  increase  of 
29  percent  since  1965. 

Some  of  the  best  water  based  recreational  opportunities  in 
the  Iowa  portion  are  found  at  Clear  Lake,  Lake  MacBride,  and  Coralville 
Lake.  Clear  Lake,  in  Cerro  Gordo  County,  has  a  surface  area  of 
3,600  acres.  A  summary  of  visitor  use  in  1970  showed  about  176,000 
persons  utilized  the  adjoining  McIntosh  Woods  State  Park.  Additional 
visitors,  using  the  lake  for  water  based  activities,  are  difficult 
to  estimate.  Lake  MacBride  adjacent  to  Coralville  Lake,  has  a  surface 
area  of  950  acres.  This  State  Park  provides  boating,  swimming, 
camping,  and  fishing  opportunities.  In  1967,  approximately  116,000 
persons  visited  this  area.  It  is  an  intensively  used  facility  because 
of  its  nearness  to  Cedar  Rapids,  Iowa  City,  nd  the  University 
of  Iowa.  Coralville  Lake,  in  Johnson  County,  is  a  reservoir  constructed 

j_/  A  detailed  description  of  the  recreational  and  related  resources 

is  available  in  the  working  files  of  the  U.S.  Forest  Service,  Carbondale, 
Ill inois . 
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by  the  U.S,  Army,  Corps  of  Engineers  in  1958,  The  19,300  acre 
flood  control.^reservoir.  on  the  Iowa  River  normally  provides  4,900 
surf ace 'acfefe  of  water.  It  is  estimated  that  1,250,000  persons 
utilized  the  reservoir  in  1971  for  water  related  recreation  activities. 


Lake  MacBride ,  in  the  background,  is  separated  from 

Goralville  Lake  by  an  earth  fill  dam. 

Albert  Lea  Lake,  located  in  Minnesota,  has  a  surface  area  of 
2,625  acres.  It  presently  has  water  quality  problems,  Helmer  Myre 
State  Park,  a  scenic  area,  is  located  on  a  peninsula  in  Albert  Lea 
Lake. 

Enabling  legislation  passed  by  the  Iowa  General  Assembly 
in  1955,  permitted  the  establishment  of  County  Conservation  Boards 
by  popular  vote.  Each  county  in  the  Iowa  portion  has  such  a  board, 
Minnesota  does  not  have  a  comparable  county  level  program.  Appendix 
D-1  summarizes  public  recreation  areas  and  facilities  available. 
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Municipal  governments  also  provide  many  high-density  recreational 
opportunities.  In  1970,  it  was  estimated  there  were  545  municipal 
recreation  areas  in  the  Basin  involving  7,900  acres. 

Commercial  recreational  areas  are  becoming  increasingly  popular. 
Some  landowners  are  supplementing  their  income  by  developing  recre¬ 
ational  opportunities,  particularly  vacation  farms  which  attract 
urban  residents.  Some  private  corporations  are  also  developing 
reservoirs  around  which  it  is  often  possible  to  erect  summer  or 
year-around  homes.  There  are  four  commercial  areas  in  the  Basin. 

There  are  nineteen  low-level  dams  used  primarily  for  power 
and/or  recreational  purposes  on  the  Iowa,  Cedar,  Shell  Rock,  and 
Winnebago  Rivers.  The  oldest  dam  was  built  in  1874  and  the  newest 
in  1966.  Most  were  constructed  between  1920  and  1950.  Since  many 
of  these  reservoirs  are  located  within  or  adjacent  to  cities,  present 
and  potential  recreation  use  is  relatively  high  for  several  recreational 
activities.  Appendix  D-2  lists  data  pertinent  to  these  dams  and 
Figure  11-14  shows  their  location. 

Farm  ponds  occur  throughout  the  B. sin  but  are  most  prevalent  in 
the  southern  portion.  There  are  over  1,300  ponds  at  the  present 
time.  A  breakdown  according  to  size  is  as  follows: 

957o  -  1  to  5  acres 
47o  -  5  to  10  acres 
17>  -  more  than  10  acres 

Most  are  used  for  livestock  water  as  well  as  for  soil  and  water 
conservation.  Many  are  stocked  with  fish  and  most  are  open  to 
the  public  by  permission  of  the  owner.  In  addition  to  fishing, 
other  recreational  opportunities  include  hunting  of  waterfowl  and 
upland  game. 

I.  ENVIRONMENTAL  CORRIDORS 

Environmental  corridors  are  defined:  Linear  water-oriented 
areas  reserved  for  managed  use,  left  in  or  developed  to 
a  condition  that  can  enhance  mans  environment  by  maintaining  or 
creating  scenic  beauty,  wildlife  habitat,  natural  areas,  open  space, 
recreational  opportunities,  flood  hazard  reduction,  water  quality 
improvement,  and  other  desirable  features  in  total  or  in  any  part. 

Most  of  the  corridor  related  recreation  takes  place  on  or  near 
the  streams.  Figure  11-15  shows  the  most  popular  types  of  stream 
recreation  activities.  These  classifications  depict  general  condi¬ 
tions  for  the  individual  streams. 
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The  States  of  Iowa  and  Minnesota  participated  in  the  delineation 
of  the  environmental  corridors.  Those  streams  and  lakes,  with  the 
related  lands  around  them,  were  determined  to  have  local  or  regional 
significance  from  an  environmental  standpoint.  The  location  and 
extent  of  the  Basin's  corridors  are  shown  in  Figure  11-15.  The 
exterior  boundaries  comprise  a  substantial  area  within  the  Basin. 

The  broad  land  uses  within  the  corridors  and  the  related  stream 
mileages  are  shown  in  Table  11-5.  The  corridors  comprise  22  percent 
of  the  basin.  The  corridor  includes  both  near  view  and  far  view 
landscapes  to  the  top  of  the  surrounding  ridges  as  seen  from  the 
stream  (See  schematic  drawing).  Approximately  50  percent  of  existing 
forest  land  is  located  within  the  corridors.  In  most  sections  of 
the  Basin,  these  corridors  include  the  only  remaining  forest  land. 
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of  the  steamboats  were  gone  from  the  Basin.  The  growth 

of  the  railroads  was  greatest  from  1880  to  1890.  Their  main  cargo  was 

was  grain  and  coal. 

Grain  production  is  a  major  industry  in  the  Basin.  As  early 
as  1886,  the  oatmeal  industry  was  centered  in  this  area  with  plants 
at  Cedar  Rapids,  Iowa  City,  and  Cedar  Falls.  In  1888,  the  Cedar 
Rapids  and  Iowa  City  companies  joined  an  oatmeal  trust  which 
became  the  Quaker  Oats  Company  in  1901.  Livestock  production  has 
also  been  an  important  activity. 

Development  in  the  Basin  has  been  characterized  by  increasing 
production  rather  than  changes  in  types  of  industries.  This  increased 
production  from  agricultural  and  nonagricultural  industries  has 
firmly  established  the  Basin  as  an  economically  important  area. 

B.  ECONOMIC  INDICATORS 

1,  Population 

The  population  of  the  economic  areal./  increased  nearly  18  percent 
between  1950  and  1970  (Figure  III-l).  In  comparison,  the  population 
of  Iowa  increased  less  than  8  percent  during  this  period  vdiile  Minnesota 
increased  almost  28  percent  (Figure  III-2).  Most  of  the  increase  in 
the  area's  population  occurred  in  the  period  1950  to  1960  (11  percent). 

The  remaining  10  years  showed  an  increase  of  7  percent  in  the  Iowa  counties 
and  a  decrease  of  6  percent  in  the  Minnesota  counties.  Changes  in  population 
by  counties  during  the  last  two  decades  are  shown  in  Appendix  Table 
B-3.  Black  Hawk  and  Linn  counties  had  the  only  net  in-migration  during 
the  period  1950-60.  During  the  1960-70  period,  the  four  counties  of 
Johnson,  Linn,  Marshall  and  Muscatine  had  net  in-migration.  The  natural 
increase  in  population  compensated  for  the  out-migration  in  17  of  25 
counties  during  1950-60,  but  only  in  9  counties  during  1960-70. 

Counties  with  large  urban  populations  increased  in  total  population 
from  1960  to  1970  except  for  Cerro  Gordo  and  Mower.  Cerro  Gordo  had  an 
urban  population  of  36,809,  75  percent  of  its  total,  but  its  population 
decreased  by  671  people.  Mower  had  an  urban  population  of  25,074,  57  percent 
of  its  total,  and  its  population  decreased  by  4,715.  During  the  same  period, 
Johnson,  Linn,  and  Black  Hawk  which  contain  the  cities  of  Iowa  City, 

Cedar  Rapids,  and  Waterloo,  respectively,  had  a  combined  increase  exceeding 
the  net  change  in  population  for  the  entire  Basin. 

The  28  largest  urban  centers  in  the  economic  area  are  listed  in 
Table  III-l.  All  except  Albert  Lea  and  Muscatine  are  located  near  one 
of  the  main  stem  rivers  of  the  B-sin.  The  location  of  these  cities  along 
the  main  stems  indicates  the  historical  importance  of  the  rivers  to 

1^/  Economic  area  is  a  "county  boundary"  delineation  of  the  hydrologic 
basin.  The  counties  included  are  shown  in  Figure  III-3.  The  population 
of  the  hydrologic  basin  is  discussed  in  Chapter  I. 
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TABLE  III-l 

POPULATION  OF  PRINCIPAL  COMMUNITIES,  1950-1970 
Iowa -Cedar  Rivers  Basin  Economic  Area 


City 

County 

Population 

Population  Increase 
Index  =  1950 

1950 

1960 

1970 

1950 

1960 

1970 

Albert  Lea 

Freeborn 

13,545 

17,108 

19,418 

100 

126.3 

143.4 

Austin 

Mower 

23,100 

27,908 

25,074 

100 

120.8 

108.5 

Belle  Plaine 

Benton 

3,056 

2,923 

2,810 

100 

95.6 

91.9 

Burlington 

Des  Moines 

30,613 

32,430 

32,366 

100 

105.9 

105.7 

Cedar  Falls 

Black  Hawk 

14,334 

21,195 

29,597 

100 

147.8 

206.5 

Cedar  Rapids 

Linn 

72,296 

92,035 

110,642 

100 

127.3 

153.0 

Charles  City 

Floyd 

10,309 

9,964 

9,268 

100 

96.7 

89.9 

Clear  Lake 

Cerro  Gordo 

4,977 

6,158 

6,430 

100 

123.7 

129.2 

Coralville 

Johnson 

977 

2,357 

6,130 

100 

241.2 

627.4 

Eldora 

Hardin 

3,107 

3,225 

3,223 

100 

103.8 

103.7 

Evansdale 

Black  Hawk 

3,571 

5,738 

5,038 

100 

160.7 

141.1 

Forest  City 

Winnebago 

2,766 

2,930 

3,841 

100 

105.9 

138.9 

Grundy  Center 

Grundy 

2,135 

2,403 

2,712 

100 

112.5 

127.0 

Hampton 

Franklin 

4,432 

4,501 

4,376 

100 

101.6 

98.7 

Iowa  City 

Johnson 

27,212 

33,443 

46,850 

100 

122.9 

172.2 

Iowa  Falls 

Hardin 

4,900 

5,565 

6,454 

100 

113.6 

131.7 

Marion 

Linn 

5,916 

10,882 

18,028 

100 

183.9 

304.7 

Marshalltown 

Marshall 

19,821 

22,521 

26,219 

100 

113.6 

132.3 

Mason  City 

Cerro  Gordo 

27,980 

30,642 

30,379 

100 

109.5 

108.5 

Mt.  Vernon 

Linn 

2,320 

2,593 

3,018 

100 

111.8 

130.1 

Muscatine 

Muscatine 

19,036 

20,997 

22,405 

100 

110.3 

112.4 

Osage 

Mitchell 

3,436 

3,753 

3,815 

100 

109.2 

111.0 

Tama 

Tama 

2,930 

2,925 

3,000 

100 

99.8 

102.4 

Tipton 

Cedar 

2,633 

2,862 

2,877 

100 

108.7 

109.3 

Vinton 

Benton 

4,307 

4,781 

4,845 

100 

111.0 

112.5 

Waterloo 

Black  Hawk 

65,198 

71,755 

75,533 

100 

110.1 

115.9 

Waverly 

Bremer 

5,124 

6,357 

7,205 

100 

124.1 

140.6 

West  Burlington  Des  Moines 

1,614 

2,560 

3,139 

100 

158.6 

194.5 

Total 

381,645 

452,511 

514,692 

100 

118.6 

134.9 

Source:  U.S.  Bureau  of  Census,  1950,  1960,  1970. 
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the  economy.  Approximately  percent  of  the  economic  area's  total  popula¬ 
tion  reside  in  the  11  largest  urban  centers.  Other  population  centers 
outside  the  economic  area  which  have  an  important  impact  on  its  economy, 
include  Davenport,  population  100,000,  on  the  southeastern  tip,  and 
the  Des  Moines  metropolitan  area  on  the  west,  population  over  250,000, 

Population  of  the  lowa-Cedar  economic  area  by  place  of  residence 
is  shown  in  Table  III-2,  Forty-one  percent  of  the  area's  population 
live  in  rural  areas.  The  breakdown  of  rural  population  shows  that  39 
percent  live  on  farms,  39  percent  reside  in  rural  cities  of  less  than 
2,500  people,  and  22  percent  neither  live  on  farms,  as  defined  by  the 
census,  nor  within  city  limits. 

The  distribution  of  population  by  age  groups  remained  somewhat 
constant  from  1950  to  1970  for  all  groups  except  the  5-20  year  age  group 
which  increased  substantially  (Figure  III-4),  The  under  5  years  and 
the  30-44  age  groups  registered  declines  during  the  period. 
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TABLE  II I -2 

POPULATION  BY  PLACE  OF  RESIDENCE,  1970 
Iowa -Cedar  Rivers  Basin  Economic  Area 


Population 

Classification 

Number  of 
Towns 

Population 

Percentage 

Distribution 

Rural  Farm: 

142,898 

16.1 

Rural  Non farm: 

Not  in  Towns 

-- 

82,762 

9.3 

Less  than  500 

103 

26,212 

2.9 

500  -  999 

59 

43,201 

4.9 

1,000  -  1,499 

25 

31,577 

3.5 

1,500  -  1,999 

9 

15,593 

1.8 

2,000  -  2,499 

9 

20,188 

2.3 

Total 

205 

219,533 

24.7 

Total  Rural 

Urban: 

* 

362,451 

40.8 

2,500  -  4,999 

12 

40,017 

4.5 

5,000  -  10,000 

7 

48,927 

5.5 

10,000  -  19,999 

2 

37,446 

4.25 

20,000  -  29,999 

4 

103,295 

11.65 

30,000  -  39,999 

2 

62,745 

7.1 

40,000  -  50,000 

1 

46,850 

5.2 

Over  50,000 

2 

186,175 

20.9 

Total  Urban 

29 

525,455 

59.2 

Total  Rural  & 

Urban 

887,886 

100.0 

Source:  U.S.  Bureau  of  Census,  1970. 

Iowa  Annual  Farm  Census,  1969  (pp.  10-11 ). 
Minnesota  Agricultural  Statistics,  1970  (p.  89). 
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2,  Social  Structures  and  Institutional  Arrangements 

Social  and  institutional  arrangements  reflect  the  basic  agricultural 
foundation.  Generally,  communities  are  small  and  comprised  of  individuals 
with  common  ethnic,  social,  and  economic  interests.  Civic,  religious, 
educational,  and  social  organizations  are  active  in  the  communities. 

Some  communities  have  a  high  degree  of  stability  with  generation  after 
generation  living  on  the  same  land.  Other  communities  are  faced  with 
decreasing  population  and  loss  of  economic  vitality  primarily  through 
rural  out-migration. 

Local  governmental  activity  centers  around  the  county  seat.  The 
county  seat  is  often  the  largest  city  in  a  county  and  usually  the  county's 
trade  center. 

The  location  of  each  area  school  and  college  or  university  in 
the  Basin  is  shown  in  Figure  III-5.  Schools  of  higher  learning  include 
Coe  College  at  Cedar  Rapids;  Cornell  College  at  Mount  Vernon;  Grinnell 
College  at  Grinnell;  Mount  Mercy  College  at  Cedar  Rapids;  University 
of  Iowa  at  Iowa  City;  University  of  Northern  Iowa  at  Cedar  Falls; 

Wartburg  College  at  Waverly;  Waldorf  College  at  Forest  City;  Lea  College 
at  Albert  Lea;  and  Austin  State  Junior  College  at  Austin.  Area  community 
colleges  are  distributed  throughout  the  Basin.  These  include  North  Iowa 
Area  Community  College  at  Mason  City,  Merged  Area-VI  Community  College 
at  Marshalltown,  Hawkeye  Institute  of  Technology  at  Waterloo,  Kirkwood 
Community  College  at  Cedar  Rapids,  Southeastern  Community  College  at 
Burlington,  and  Austin  Area  Vocational -Technical  School  at  Austin. 

3.  Employment 

Total  employment  in  the  economic  area  increased  7  percent  from 
1950  to  1960  and  12  percent  from  1960  to  1970,  (Appendix  Table  B-4). 
Manufacturing,  wholesaling  and  retailing,  and  agriculture  were  the  three 
largest  sources  of  employment  in  1970,  respectively,  with  over  50  percent 
of  total  employment  (Figure  III-6). 

Manufacturing  registered  the  largest  increase  in  number  employed 
during  the  1950  to  1970  period,  while  agricultural  employment  dropped 
by  almost  one -half.  The  greatest  increase  in  employment  percentagewise 
for  this  period  was  the  category  of  finance,  insurance  and  real  estate. 
Education  recorded  a  60  percent  increase  in  employment  between  1960 
and  1970. 

C.  NONFARM  SECTOR 

1.  Manufacturing 

A  breakdown  of  the  various  types  of  firms  included  under  the  census 
classification  of  manufacturing  is  shown  in  Figure  III-7.  The  largest 
segment  is  food  and  kindred  products  even  though  it  declined  by  over 
one-third  between  1958  and  1967  (Appendix  Table  B-5).  Food  and  kindred 
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products  is  followed  closely  in  number  of  firms  by  printing  and  publishing, 
and  machinery  manufacturers.  The  latter  also  showed  the  greatest  increase 
in  firm  numbers  with  almost  a  50  percent  increase  between  1958  and  1967. 
Data  on  the  Iowa  portion  of  the  economic  area  from  the  Iowa  Development 
Commission  indicate  the  same  trends  have  continued,  except  that  primary 
metal  and  fabricated  metal  has  increased  while  printing  and  publishing 
firms  have  declined  (Appendix  Table  B-6). 

While  the  number  of  firms  decreased  slightly  between  1958 
and  1967,  the  net  value  of  production  almost  doubled  (Appendix  Table 
B-7).  Breaking  this  period  into  two  parts  shows  an  increase  of  nearly 
29  percent  for  the  first  half  and  45  percent  for  the  last  half. 

Linn  and  Black  Hawk  Counties  rank  first  and  second,  respectively, 
in  manufacturing,  both  in  number  of  firms  and  value  added  (Appendix 
Table  B-5  &  7).  In  1967,  19  percent  of  the  total  number  of  firms  were 
located  in  Linn  County.  These  accounted  for  $421.8  million  in  value 
added  or  31  percent  of  the  total  value  added  for  the  economic  area. 

Black  Hawk  County  accounted  for  15.6  percent  of  the  total  number  of 
firms  and  almost  23  percent  of  the  total  value  added  by  all  firms. 


Industry  is  an  important  economic  factor  in  the  Basin.  Quaker 
Oats  plant,  largest  in  the  world,  lies  next  to  the  Cedar  River 
in  Cedar  Rapids,  Iowa. 
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Distribution  of  fiANUFAcuiRiNG  Firms  in  1967, 
Economic  Area. 

Iowa-Cedar  Rivers  Basin 


Figur-e  III-7 


2,  Wholesale  and  Retail  Trade 


The  number  of  wholesale  trade  establishments  in  the  economic  area 
remained  constant  between  1963  and  1967  at  1,698  firms  which  was  a  decrease 
of  54  establishments  from  1958.  Sales  have  steadily  increased  since 
1958.  Sales  volume  increased  10  percent  between  1958  and  1963,  and  was 
followed  by  almost  a  20  percent  increase  during  the  next  four  years. 

The  volume  of  sales  occurring  in  each  county  was  proportionate  to  the 
county  population  with  Linn,  Cerro  Gordo  and  Black  Hawk  Counties  accounting 
for  nearly  one-half  of  all  the  wholesale  trade  in  1967. 

A  breakdown  of  the  various  types  of  firms  included  under  the  classifica¬ 
tion  of  retail  establishments  is  shown  in  Figure  III-8.  Eating  and 
drinking  establishments  is  the  largest  segment  followed  by  service  stations 
and  food  stores.  A  consistent  decline  in  numbers  has  been  registered 
for  the  categories  of  building  materials,  hardware  and  farm  implements; 
food  stores;  and  apparel  and  accessories  stores.  Generally,  the  total 
number  of  retailers  declined  between  1958  and  1963  but  increased  slightly 
between  1963  and  1967  (Appendix  Table  B-8).  The  location  of  the  establishments 
by  county  varies  directly  with  the  population,  thus,  Linn  and  Black 
Hawk  Counties  account  for  26  percent  of  the  total  firms  in  the  economic 
area  of  the  Basin. 

Retail  sales  have  shown  a  steady  rise  in  the  decade  from  1958 
to  1967  (Figure  III-9).  A  $150  million  increase  in  retail  sales  occurred 
between  1958  and  1963,  followed  by  another  increase  of  $380  million 
by  1967--a  50  percent  increase  for  the  period  (Appendix  Table  B-9). 

Food  stores  have  led  the  retail  industry  during  the  entire  period  1958 
to  1967  followed  by  automobile  dealerships.  The  retail  category  showing 
the  highest  increase  in  sales  was  general  merchandise  which  more  than 
doubled  during  the  period.  Total  sales  receipts,  like  firm  location, 
varies  directly  with  the  population.  Linn  and  Black  Hawk  Counties  accounted 
for  almost  one-third  of  total  retail  sales  in  1967.  Johnson  and  Cerro 
Gordo  registered  another  14  percent  for  the  same  period. 

3.  Transportation 

Transportation  facilities  include  highways,  airlines,  and  railroads. 

The  principal  north-south  highways  are  U.S.  69,  65,  63,  218,  and  61. 
North-south  Interstate  35  is  located  in  the  upper  western  portion.  Major 
east-west  highways  are  Iowa  9,  92,  and  3;  Interstate  80;  and  U.S,  16, 

18,  20,  and  30.  Interstate  90  crosses  the  upper  part  of  the  Basin  in 
Minnesota.  Additional  State  and  county  highways  serve  to  connect  these 
principal  highways. 

Airline  transportation  by  Ozark  Airlines  is  available  in  the  cities 
of  Mason  City,  Waterloo,  Cedar  Rapids,  and  Burlington,  United  Airlines 
also  serves  Cedar  Rapids,  R-ilroad  passenger  service  by  Amtrak  is  provided 
only  at  the  city  of  Burlington.  Important  railroads  moving  freight  into 
and  through  the  Basin  are  the  Chicago,  Rock  Island  and  Pacific  Railroad; 
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Figure  III-8. 

Chicago,  Milx-zaukee,  St.  Paul  and  Pacific  Railroad;  Chicago  and  llorthuestern 
Railway;  Burlington  Northern  Incorporated  Railroad;  Illinois  Central 
Railroad;  Cedar  Rapids  and  Iowa  City  Railway;  Waterloo  Railroad;  and 
the  Iowa  Terminal  Railroad, 

4.  Selected  Services 

The  services  industry  has  been  growing  as  indicated  by  the  14 
percent  increase  in  the  number  of  firms  shown  in  Figure  III -10,  The 
personal  services  section  dominated  the  number  of  firms  and  accounted 
for  43  percent  in  1967  (Appendix  Table  B-10).  The  highest  increase  occurred 
in  the  miscellaneous  business  service  section  \Adiich  almost  doubled  in 
number  from  1963  to  1967,  The  number  of  firms  in  repair  service  was 
down,  the  only  section  to  show  a  decrease.  Income  increased  26  percent 
from  $121.3  million  in  1963  to  $152.3  million  in  1967, 
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D.  THE  AGRICULTURAL  SECTOR 


1.  Number  and  Size  of  Farms 

Technological  advances  in  agriculture  have  allowed  the  individual 
farmer  to  till  more  acres  and  to  produce  more  per  acre  than  in  the  past. 
Subsequently,  the  average  farmer  has  more  than  tripled  the  number  of 
people  he  supplied  with  food  from  14  in  1950  to  47  in  1970.1./ 

Total  number  of  farms  in  the  economic  area  decreased  from 
51,086  in  1954  to  37,156  in  1969  (Figure  III-ll).  The  average  annual 
decrease  in  number  of  farms  was  about  two  percent  during  that  period. 

Part  of  the  reduction  in  farm  numbers  was  due  to  revision  of  the  definition 
of  a  farm  by  the  Census  Bureau  in  1959. 

The  consolidation  of  farms  into  larger  units  is  shown  by  the  increase 
in  farm  size,  from  166  acres  in  1954  to  225  acres  in  1969.  This  difference 
represents  a  35  percent  increase  in  farm  size.  The  trend  of  consolidation 
into  larger  and  more  economical  units  is  expected  to  continue. 

Of  the  37,156  farms  in  1969,  90  percent  are  classified  as  commercial 
(Appendix  Table  B-ll),  Commercial  farms  are  divided  into  six  classes 
and  include  farms  with  value  of  sales  amounting  to  $2,500  or  more,  except 
institutional  farms  and  Indian  reservations.  Farms  v/ith  value  of  sales 
of  $50  to  $2,499  were  included  in  commercial  farms  if  the  operator  was 
under  65  years  of  age  and  did  not  work  off  the  farm  100  or  more  days, 

A  breakdown  of  the  distribution  of  commercial  farms  by  class  is  illustrated 
in  Figure  III-12, 

The  number  of  noncommercial—/  farms  which  consists  of  part-time, 
part-retirement,  and  abnormal  farms  remained  rather  constant  between 
1950  and  1969  (Appendix  Table  B-ll),  They  constitute  about  10  percent 
of  all  farms.  The  abnormal  farms  are  fewest  in  number  with  only  15  in 
1969. 

IJ  Changes  in  Farm  Production  and  Efficiency,  A  Summary  Report,  1972. 
Summary  Bulletin  No,  233,  ERS,  USDA. 

IJ  The  Bureau  of  Census  defines  part-time  farms  as  those  having  a  value 
of  farm  sales  of  $50  to  $2,499  and  a  farm  operator  under  65  years  of 
age  who  worked  off  the  farm  at  least  100  days  during  the  census  year. 

Part -retirement  farms  have  a  value  of  farm  sales  of  $50  to  $2,499  and 
an  operator  at  least  65  years  old.  Abnormal  farms  include  institutional 
farms,  experimental  and  research  farms,  and  Indian  reservations. 
Institutional  farms  include  those  operated  by  hospitals,  penitentiaries, 
schools,  grazing  associations,  government  agencies,  etc. 
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2.  Type  of  Farming 

The  Basin’s  land  area  is  almost  entirely  in  farms.  The  land  used 
for  cropland  represents  about  79  percent  of  the  total  area.  Pasture 
and  forest  land  account  for  an  additional  8  percent  and  4  percent, 
respectively.  Cash  grain  farming  is  the  dominant  agricultural  enterprise 
in  the  northern  half  of  the  Basin,  Forage  production  and  livestock  enterprises 
are  more  important  in  the  southern  half, 

Fairms  receiving  over  one-half  their  income  from  livestock  are 
the  predominant  type  in  the  economic  area  (Figure  III -13).  Beef  cattle, 
hog  and  sheep  farms  account  for  45  percent  of  the  total  farms  in  1964, 
down  from  52  percent  of  all  farms  in  1954  and  1959.  Dairy  farms  registered 
a  68  percent  increase  in  numbers  between  1954  and  1964,  while  poultry 
farms  decreased  by  49  percent  during  this  period. 

Type  of  Farms>  1969.  Cuss  I  to  V 
Farms  Only.  Economic  Aru. 

Iowa-Cedar  Rivers  Basin 


Figure  III-13* 
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Cash  grain  farms  are  the  second  largest  in  number  of  farms.  They 
accounted  for  23  percent  of  the  total  farms  in  1964  and  their  proportion 
increased  three  percent  from  1954.  Approximately  29  percent  of  Class 
I  through  V  farms  in  1969  were  cash  grain  farms. 

Agricultural  production  contributed  $909.9  million  to  the  economy 
of  the  economic  area  in  1969  (Appendix  Table  E-12).  Livestock  and  live¬ 
stock  products  contributed  73  percent  and  crops  27  percent  of  the  totals 
(Figure  III-14). 

3.  Fertilizer  and  Chemical  Use 

The  use  of  commercial  fertilizers  and  agricultural  chemicals  is 
a  means  by  which  farm  operators  increase  production  without  expanding 
the  size  of  operation.  Pesticides  have,  in  certain  instances,  taken 
the  place  of  hired  labor.  Fertilizers  and  chemicals  have  become  a  very 
important  input  to  agriculture. 

Fertilizer  use  increased  145  percent  between  1954  and  1969 
(Appendix  Table  B-13).  The  use  of  lime  increased  only  two  percent  during 
the  same  period. 

Corn  and  soybeans  were  planted  on  almost  90  percent  of  the  acres 
fertilized  and  used  slightly  more  than  90  percent  of  the  fertilizer. 

The  fertilizer  application  rate  for  com  increased  121  percent.  For 
soybeans,  the  rate  remained  unchanged. 

Pesticide  use  has  become  increasingly  important.  Prior  to  1964, 
chemical  use  data  are  not  available  for  the  economic  area.  However, 
the  acreage  applied  with  pesticide  increased  166  percent  from  1964  to 
1969.  This  trend  is  expected  to  continue. 

4.  Current  Normal  and  Projected  Yields 

The  years  1967-1969  were  chosen  as  the  base  period  for  the  1980, 

2000  and  2020  projections.  Land  use  and  production  data  were  collected 
from  the  Statistical  Reporting  Service  reports  and  averaged.  This  average 
also  is  referred  to  as  the  current  normal.—'  These  data  are  used  to 
relate  projected  yields  and  the  cropping  patterns  from  the  Conservation 
Needs  Inventory  to  published  data.  The  major  land  use  and  production 
for  the  current  normal  period  are  shown  in  Appendix  Table  B-14. 

1^/  Current  normal  represents  cropland  and  pasture  land  acreage  and  production 
in  an  average  year  using  current  production  technology.  In  this  report, 
current  normal  is  based  upon  a  3-year  period  (1967-69).  The  normalization 
process  removes  abnormalities  caused  by  weather,  other  hazards,  and 
farm  programs  which  make  a  single  year  unreliable  for  a  land  use  and 
production  base. 


48 


(million  dollars) 


Value  of  Agricultural  Production. 
Economic  Area. 

Iowa-Cedar  P\IVers  Basin 


1  ,000 


200 


1950 


195U 


1959 


1961+ 


1969 


Source:  Agricultural  Census  1950, 

1969 


1954,  1959,  1964, 


Figure  III-14 


Crop  yields  have  increased  in  the  past  and  are  expected  to  continue 
to  increase  in  the  future  as  new  technology  and  better  management  techniques 
are  developed  and  adopted.  The  current  normal  yields  and  projected  rates 
of  increase  are  shown  in  Table  III -3.  These  projections  are  consistent 
with  the  methodology  published  in  the  Upper  Mississippi  and  the  Missouri 
Rivers  Comprehensive  Basin  Reports  and  related  studies.  A  summary  of 
the  actual  and  projected  yields  for  each  SRC  (Soil  Resource  Group)— 
is  given  in  Appendix  Table  B-15, 


TABLE  III -3 

INDICES  OF  PROJECTED  YIELDS 


lowa-Cedar 

Rivers  ! 

Basin 

Index 

of  Pro i noted 

Yi  elds* 

Item 

Current 

Year 

Normal  Yield 

1980 

:  2000 

:  2020 

Com  (bu) 

98.6 

132 

157 

180 

Com  Silage  (ton) 

1^.7 

138 

1 614. 

182 

Oats  (bu) 

56.1 

133 

161 

186 

Soybeans  (bu) 

32.0 

125 

1i43 

156 

Crop  Pasture  (day) 

151. U 

131 

150 

173 

Alfalfa  Hay  (ton) 

3.U 

131 

150 

173 

Other  Hay  (ton) 

2.0 

131 

11+7 

173 

Improved  Pasture  (day) 

122.6 

131 

150 

173 

Pasture  (day) 

86.2 

130 

11+9 

173 

*  Current  normal  equals  100;  yields  equal  index  number  divided  by 
100  times  current  normal. 


5.  Future  Agricultural  Requirements 

Projected  national  requirements  for  food  and  fiber  were  prepared 
by  OBERS.— '  The  major  forces  considered  in  these  projections  include: 
population,  per  capita  income,  consumers'  tastes,  industrial  uses,  livestock 

1^/  See  Appendix  Table  B-1  for  definitions  of  SRC's. 

2_l  OBERS  is  an  acronyn  describing  a  unified  effort  of  OBE  (Bureau  of 
Economics  Analysis  formerly  Office  of  Business  Economics)  and  ERS  (Economic 
Research  Service)  to  estimate  a  set  of  projections  based  on  a  common 
set  of  assumptions  and  procedures.  The  1972  projection  estimates  (Series 
C)  are  made  for  the  near-term  (1980),  mid-term  (2000)  and  far-term  (2020). 
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feeding  efficiencies,  imports,  and  exports.  The  appraisal  of  future 
conditions  relies  heavily  on  historical  trends  and  relationships.  The 
final  projections  conform  with  revised  national  requirements  contained 
in  the  1972  OBERS  Projections,  Series  C  Projected  National  Population. 

The  Basin's  share  of  projected  national  production  requirements 
for  food  grains,  feed  grains,  and  livestock  was  determined  by  a  national 
interregional  analysis  of  historical  shares  and  trends.  Commodity  flows 
among  regions  are  accounted  for  by  the  historical  relationships  of  production 
among  regions. 

a.  Livestock 

Livestock  product  projections  for  the  Upper  Mississippi  River 
Study  (revised  and  projected  share  of  the  lowa-Cedar  Rivers  B^-sin)  were 
used  as  a  basis  for  this  study.  These  projections  were  then  adjusted 
to  be  consistent  with  published  data  covering  the  first  ten  years  of 
the  Upper  Mississippi  projections.  The  final  projections  for  the  Basin 
are  shown  in  Table  III -4. 

Livestock  projections  are  a  partial  determinant  of  field  crop  projections, 
projection^,  particularly  roughages.  Hence,  it  is  necessary  to  project 
feed  conversion  rates  and  ration  composition  to  determine  feed  requirements. 

The  projections  used  are  based  on  work  done  by  Iowa  State  University 
scientists .i/  Where  serious  differences  existed  between  these  projections 
and  assumptions  in  the  national  projections,  adjustments  were  made 
to  maintain  consistency  with  national  projections.  Projections  of  feed 
unit  per  pound  live  weight  are  shown  in  Appendix  Table  B-16.  Total  feed 
unit  requirements  and  ration  components  using  these  data  and  livestock 
projections  from  Table  III-4  are  shown  in  Appendix  Table  B-17. 

b.  Roughage  Requirements 

These  requirements  assume  the  acreage  of  permanent  pasture 
remains  unchanged  and  that  the  percentage  of  forest  land  that  is  grazed 
will  be  lowered  to  40  percent  by  1980,  30  percent  by  2000,  and  15 
percent  by  2020.  The  share  of  roughages  contributed  from  permanent  grazing 
land  was  deducted  from  total  needs  to  determine  the  residual  requirement 
of  roughage  needed  from  cropland  (Appendix  Table  B-18).  The  final  forage 
projections  shown  in  Table  III-5  v^/ere  established  by  taking  a  mid-point 
between  the  minimum  requirement  of  residual  and  the  maximum  quantity 
roughage  available  from  cropland.  Roughage  is  not  a  constraining  factor 
in  meeting  alternative  futures. 

c.  Crops 

Crop  projections  also  were  based  on  the  Upper  Mississippi  Study. 

The  adjustment  to  the  first  ten  years  of  the  projections  was  minor  for 

1_/  "Projections  of  Livestock  Feeding  Efficiency  1980-2000-2020,  Missouri 
River  Basin  States,"  Great  Plains  Agricultural  Council  Publication  No. 

31,  1968. 
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TABLE  III-4 

PROJECTED  DEMANDS  FOR  LIVESTOCK  PRODUCTS 
lowa-Cedar  Rivers  Basin 


Item 

Unit 

1959-61 

1980 

2000 

2020 

Beef 

Mil.  Lbs. 

6l6 

800 

900 

1,050 

Pork 

Mil.  Lbs. 

1,223 

1,600 

1,960 

2,360 

Lamb  &  Mutton 

Mil.  Lbs. 

24 

17 

22 

26 

Turkeys 

Mil.  Lbs. 

43 

85 

110 

145 

Broilers 

Mil.  Lbs. 

4 

4 

5 

7 

Farm  Chickens 

Mil.  Lbs. 

27 

25 

30 

35 

Milk 

Mil.  Lbs. 

1,565 

1,850 

2,629 

3,394 

Eggs 

Mil.  Eggs 

1,491 

1,336 

1,618 

1,928 

TABLE  III-5 

PROJECTIONS  OF  CROPLAND  ROUGHAGE  REQUIREMENTS 
lowa-Cedar  Rivers  Basin 

Crop 

Unit 

1967-69 

1980 

2000 

2020 

(000) 

Alfalfa  Hay 

Ton 

1,843 

2,180 

2,470 

2,710 

Other  Hay 

Ton 

58 

70 

80 

85 

Corn  Silage 

Ton^ 

1,300 

1,530 

1,740 

1,910 

Cropland  Pasture 

AUD 

68,595 

80,940 

91,920 

100,800 

AUD  =  Animal  Unit  Day 


com,  but  significant  increases  were  required  for  oats  and  soybean 
production.  The  final  projections  are  shown  in  Table  III-6. 

A  comparison  of  yield  and  requirement  indexes  for  corn  and 
soybeans  indicates  a  change  in  land  use  patterns.  Corn  yields  increased 
at  a  faster  rate  than  requirements  through  2000  which  will  release  some 
corn  acreage.  However,  by  2020  corn  requirements  are  expected  to  outdistance 
yields  which  will  require  an  increase  in  corn  acreage.  Soybean  yields 
are  not  expected  to  keep  pace  with  requirement  increases  which  will 
require  more  acreage  in  the  future. 


52 


TABLE  III-6 

PROJECTIONS  OF  FIELD  CROPS 
lowa-Cedar  Rivers  Basin 


Item 

1967-69 

1980 

2000 

2020 

(million  bushels) 

Corn 

266 

320 

400 

500 

Oats 

30 

25 

20 

10 

Soybeans 

A4 

60 

75 

100 

Index 

Corn  Reqiiirements 

100 

120 

150 

188 

Corn  Yield 

100 

132 

157 

180 

Soybean  Requirement 

100 

136 

170 

227 

Soybean  Yield 

100 

125 

143 

157 

6.  Analysis  of  Agricultural  Sector 


The  objective  of  the  analysis  is  to  determine  both  the  optimal 
and  realistic  combination  of  crops  and  land  resources  to  most  efficiently 
meet  specified  levels  of  output,  subject  to  specified  institutional 
and  environmental  constraints, 

A  generalized  model  was  developed  to  perform  several  analytical 
functions  included  in  the  objective  above,  namely:  (1)  an  evaluation 
of  the  projected  capability  of  the  resources  to  meet  production  require¬ 
ments,  (2)  a  disaggregation  of  regional  agricultural  activity  to  basins, 
and  (3)  the  formation  of  a  production  inventory  system  for  further  analysis 
of  alternative  development  strategies.  The  mathematical  process,  LP 
(linear  programming),  employed  is  a  form  of  enterprise  budgeting.  The 
model  employed  four  major  inputs  to  compute  a  minimum  cost  combination 
of  cropping  patterns  and  soils  which  would  most  efficiently  produce 
the  projected  demands  specified.  It  optimizes  the  capability  of  the 
resources  if  they  fall  short  of  the  projected  goals. 

The  four  major  input  components  of  the  model  are:  (1)  a  land  inven¬ 
tory  identifying  broad  soil  groups  by  subbasin;  (2)  land  use  options, 
current  cropping  patterns,  fertilizer  inputs,  cultural  practices,  and 
relative  on-farm  costs  of  production  for  each  soil  group  in  the  inventory; 
(3)  projected  output  response  of  crops  associated  with  various  inputs 
by  soil  groups  for  each  target  year;  and  (4)  a  system  of  constraints 
or  bounds  to  simulate  realistic  rates  of  adjustments  from  current  cropping 
patterns  to  more  efficient  combinations,  rotation  requirements,  soil 
loss  limits,  and  institutional  restraints  in  the  target  year. 

The  12  major  land  use  subconstraints  used  in  the  model  are  as 
follows:  Corn,  corn  silage,  oats,  soybeans,  cropland  pasture,  clfalfa 
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hay,  other  hay,  idle  land,  improved  pasture,  pasture  land,  forest,  and 
other.  Each  of  the  12  land  uses  were  bounded  by  an  upper  and  a  lower 
limit.  These  limits  are  defined  as  percentage  of  current  normal  land 
use.  Since  the  model  used  here  does  not  include  any  agronomical  constraints, 
crop  rotation,  etc.,  these  bounds  serve  as  a  mechanism  which  restricts 
the  solution  to  what  is  assumed  to  be  reasonable  deviations  from  the 
current  normal  production  plan. 

Land  use  constraints  are  defined  separately  for  each  SRG .  The 
land  use  constraint  is  divided  into  three  groups:  cropland,  pasture 
land,  and  other  which  includes  forest  land,  etc. 

Bound  percentages  for  1980,  2000,  and  2020  are  shown  in  Table 
III-7.  The  lower  bound  establishes  a  minimum  acreage  level  for  each 
crop  by  SRG.  Similarly,  the  upper  bound  established  a  maximum  limit 
which  the  acreage  cannot  exceed.  Corn  bounds,  for  example,  indicate 
that  in  1980  and  2000  the  acreage  of  corn,  for  each  SRG,  can  vary  between 
70  and  120  percent  of  the  average  acreage  in  1967-1969,  Since  the  demand 
for  corn  increases  between  2000  and  2020,  both  upper  and  lower  bounds 
were  increased  from  2000  levels.  In  the  case  of  oats,  the  lower  demand 
over  time  required  that  the  lower  bound  be  reduced  more  than  the  other 
bounds . 


TABLE  III-7  * 

SOIL  RESOURCE  GROUPS  BOUUDS  BY  CROP 
Iowa  Cedar  Rivers  Basin 


1980  & 

2000 

2020 

Lower 

Upper 

Lower 

Upper 

-percent- 

Corn 

70 

120 

80 

150 

Oats 

30 

65 

18 

100 

Silage 

70 

100 

100 

180  • 

Soybeans 

90 

140 

75 

125 

Alfalfa  Hay 

90 

90 

100 

100 

Other  Hay 

90 

90 

100 

100 

Cropland  Pasture 

100 

100 

100 

100 

Idle  Land 

50 

— 

50 

— 

Pasture 

100 

100 

100 

100 

Forest 

100 

100 

100 

100 

Percentage  of  current  normal. 
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Given  these  determinants  as  previously  discussed,  the  baseline 
acreages  for  1980-2020  were  computed  and  are  shown  in  Tcble  III -8.  The 
productive  capacity  of  the  Basin  is  adequate  to  meet  the  projected  demand 
in  each  of  the  future  years  studied  under  the  assumptions  used.  The 
percentage  of  idle  land  represented  in  each  of  the  years  studied  is 
shown  in  Figure  III-15. 


TABLE  III-8 

BASELINE  ACREAGE  CHANGES  OVER  TIME 
lowa-Cedar  Rivers  Basin 


Use 

1967-69 

1980 

2000 

2020 

Com 

2,700 

(000) 

2,630 

2,490 

2,535 

Silage 

83 

78 

67 

69 

Oats 

528 

425 

220 

96 

Soybeans 

1,371 

1,448 

1,603 

1,855 

Alfalfa  Hay 

541 

523 

488 

488 

Other  Hay 

29 

29 

29 

29 

Crop  Pasture 

453 

408 

405 

385 

Improved  Pasture 

270 

270 

270 

312 

Pasture 

399 

402 

402 

399 

Idle 

859 

979 

1,218 

1,048 

* 

Figures  have  not  been  adjusted  to  account  for  rounding  error. 


The  estimates  of  the  future  productive  capacity  of  the  Basin  are 
heavily  dependent  on  yield  estimates,  uhich  are  difficult  to  predict 
thirty  and  fifty  years  ahead.  Therefore,  the  amount  of  land  needed  to 
meet  future  production  needs  would  depend  on  the  relationship  of  future 
yields  and  demands. 

The  main  land  use  changes,  percentagewise,  occurred  for  soybeans, 
oats,  and  idle  land.  Generally,  land  shifted  from  oats  and  corn  to  idle 
land  and  soybeans.  Corn  acreage  decreased  because  projected  yields  increased 
faster  than  projected  demand.  The  trends  for  these  crops  can  be  observed 
in  Figure  III-16. 

Since  the  deviations  from  the  current  normal  land  use  are  restricted 
by  SRG  bounds,  the  SRG ’ s  were  examined  to  see  which  ones  were  at  either 
^  bound.  The  production  of  corn,  soybeans,  silage,  and  oats  on  the  more 
productive  SRG  s  1,  2,  3,  10,  14,  18,  20,  and  22  was  at  the  upper  bound. 

The  model  would  have  used  more  of  these  acreages  if  permitted  to  do 
so.  Conversely,  the  production  of  all  other  SRG ' s  was  at  the  lower  bound. 
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Idle  Land  As  a  Percentage  of  Total  Cropland 
Iowa-Cedar  PxIVers  Basin 
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1980 
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Figure  III-15 

and  the  model  would  have  used  less  of  these  if  permitted  to  do 

so.  If  the  restraints  were  relaxed  or  removed,  production  of  row  crops 

would  be  concentrated  on  the  more  productive  SRG’s.  The  lower  bound 

on  idle  land  was  only  operative  on  SRG ' s  1,  2,  10,  and  20,  The  model 

would  have  allotted  less  acreage  of  these  SRG's  to  idle  land  if  permitted 

to  do  so.  All  other  SRG’s  were  not  affected  by  this  constraint. 

a.  Land  Use  Changes  Through  Time 

The  distribution  of  crops  by  SRG  is  determined  by  the  relative 
efficiencies,  while  the  distribution  of  crops  by  subbasins  is  determined 
by  the  mix  of  SRG’s  occurring  within  a  particular  subbasin. 

The  application  of  the  findings  presented  earlier  is  not  always  cleaii 
A  farmer  utilizes  the  SRG’s  available  to  him  vdiich  tempers  the  potential 
adjustment  in  land  use.  The  most  optimal  land  use  is  further  modified 
by  the  location  and  accessibility  and  size  of  individual  SRG’s  to  each 
other  and  to  the  farm  as  a  unit.  Farmability,  efficiency,  and  even  short- 
run  expediency  press  operators  to  nonoptimal  land  use  decisions.  The 
LP  model  makes  adjustments  on  pennies  and  farmers  do  not.  This  does 
not  negate  the  comparative  advantage  that  one  SRG  has  over  another. 

Knowing  that  full  adjustment  to  optimality  will  not  likely  occur,  comparative 
advantage  will  influence  trends  in  that  direction.  The  result  will 
be  a  tendency  to  concentrate  intensive  crop  production  on  SRG’s  1, 

2,  10,  20,  3,  14,  18,  and  22  with  greater  emphasis  on  the  first  four 
SRG  ’  s . 
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Baseline  Acreage  Changes  Over  Time 
Iowa-Cedar  Rivers  Basin 


Figure  III-I6 


2020 


b.  Land  Distribution  by  Subbasin  in  Year  2000 

The  soils  in  the  study  area  were  grouped  by  four  major  land 
uses:  cropland,  pastureland,  forest  land,  and  other.  The  acreage  distribution 
of  the  major  land  uses  by  subbasin  is  shown  in  Appendix  Table  B-19. 

Percentage  distribution  of  these  acreages  is  79  percent  cropland,  8 
percent  pasture  land,  4  percent  forest  land,  and  3  percent  other. 

The  major  land  use  in  each  subbasin  follows  the  same  general 
pattern  as  the  Basin  (Table  III -9).  The  Minnesota  portion  of  the  Cedar 
Subbasin  has  the  largest  percentage  of  cropland  with  89  percent,  but 
all  the  subbasins,  except  Flint,  have  80  percent  or  more  of  the  land 
in  crops.  The  Flint  Subbasin  has  the  highest  percentage  of  pasture  and 
forest  with  11  percent  each. 


TABLE  III-9 

MAJOR  LAND  USE  ACRES,  PERCENTAGE  DISTRIBUTION  BY 
SUBBASIN  BETWEEN  LAND  USES,  YEAR  2000 
lowa-Cedar  Rivers  Basin 


Subbasin 

Cropland 

Pasture 

Forest 

Other 

Iowa 

North  Half 

88 

7 

2 

3 

South  Half 

80 

11 

6 

3 

Cedar 

Minnesota  Portion 

89 

6 

1 

4 

Iowa  Portion 

North 

85 

8 

4 

3 

South 

84 

8 

5 

3 

Shell  Rock 

Minnesota  Portion 

85 

7 

1 

7 

Iowa  Portion 

87 

8 

1 

4 

West  Fork  Cedar 

87 

9 

2 

2 

Flint 

72 

13 

12 

3 
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The  distribution  of  all  corn  and  soybean  acreage  through  time 
and  by  subbasin  is  shown  in  Figure  III-17.  The  reader  is  cautioned  that 
the  comparative  advantage  of  the  subbasins  in  this  study  is  dependent 
upon  the  distribution  and  relative  productivity  of  SRG's.  Acreage  shifts 
generally  were  from  north  to  south,  and  in  particular,  from  Minnesota 
to  northern  Iowa  portions  of  subbasins  (Appendix  Table  B-20),  Actual 
shifts  between  or  within  subbasins  involved  additional  production  which 
was  added  to  only  certain  subbasins,  i.e.,  those  with  the  most  efficient 
SRG's  available.  As  demand  increased,  these  SRG's  absorbed  production 
first.  Those  subbasins  with  the  highest  percentage  increases  were  northern 
Iowa  portion  of  Cedar  Subbasin,  southern  half  of  Iowa  Subbasin,  Iowa 
portion  of  Shell  Rock  Subbasin,  and  the  southern  portion  of  the  Cedar 
Subbas in. 

E.  FOREST  RESOURCES  AND  RELATED  ECONOMIC  ACTIVITY 
1.  Extent  and  Nature  of  the  Resource 

There  are  no  large  concentrations  of  forest  land.  Forests 
are  found  along  streams,  in  isolated  woodlots  on  steep  terrain, 
and  in  shelterbelts  or  windbreaks.  The  Flint  River  Subbasin  has 
a  few  larger  contiguous  tracts. 

Forest  land  comprises  about  4  percent  of  the  Basin,  or  approximately 
310  thousand  acres  (Table  III-IO).  The  Flint  Subbasin  has  11  percent 
forest  land,  compared  to  1  percent  in  the  Shell  Rock  Subbasin. 

Of  the  total  forest  land,  96  percent  occurs  in  Iowa  and  4  percent 
in  Minnesota.  Historically  the  Basin  has  experienced  a  reduction 
of  forest  land.  Intensive  land  use  has  been  the  major  factor 
in  the  conversion  of  forest  land  to  other  uses  such  as  cropland, 
urban,  transportation,  utilities,  and  water  projects. 

Less  than  1  percent,  2,974  acres,  of  the  Basin's  forest 
land  is  considered  noncommercial.  Land  reserved  for  county,  regional, 
and  State  parks,  plus  land  incapable  of  yielding  commercial  timber 
crops  are  included  as  "noncommercial".  Most  of  the  noncommercial 
forest  land  is  located  inside  State  and  county  parks  vdiere  recreation 
is  the  primary  use. 

Nearly  75  percent  of  the  forest  land  occurs  on  the  uplands. 

Two  major  forest  types,  oak -hickory  and  e Im-ash -cottonwood ,  occur 
on  87  percent  of  the  forested  areas  in  the  Basin.  In  general, 
the  oak -hickory  type  occurs  on  the  uplands ,  and  the  elm-ash-cottonwood 
type  occurs  along  streams  and  lower  slopes.  Numerous  other  hardwood 
species  are  found  in  these  two  major  types.  Eastern  red  cedar 
is  the  only  native  conifer  and  occurs  as  an  occasional  tree  in 
association  with  upland  hardwood  species.  Several  species  of  pine 
have  been  established  for  Christmas  trees,  shelter  belts,  windbreaks. 
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and  watershed  protection.  From  a  wood  production  standpoint,  the 
elm-ash-cottonwood  type  is  the  most  important  in  terms  of  area, 
volume  of  sawtimber,  cubic  volume,  growth  potential,  and  value. 

Nearly  97  percent  of  the  Basin's  forest  land  is  privately 
owned  on  individual  farms.  The  remainder  is  a  combination  of  Federal, 
State,  county  ,  and  municipal  lands.  The  following  tabulation 
indicates  the  percentage  of  commercial  forest  land  by  various 
size  classes  and  physiographic  sites. 


Sawtimber 

Seedlings  & 

Poletimber  Saplings 

Non- 

stocked* 

Total 

Upland 

Bottomland 

13 

■  "  2^  “ 
_6 

_p£^*cecLt_  _ 

8 

14 

_4 

74 

26 

39 

32 

11 

18 

100 

*Nonstocked  is  defined  as  0-10  percent  tree  cover. 


2.  Multiple  Use  of  the  Resource 

Forest  land  comprises  a  small  portion  of  the  total  land  area. 

It  is  scattered  throughout  the  basin  and  competition  for  its  use 
becomes  quite  intensive  for  wood  production,  wildlife,  recreation, 
residential  development  and  aesthetics.  Acre  for  acre,  the  Basins' 
forest  land  is  considerably  more  valuable  than  large,  contiguous 
forest  areas  because  of  its  limited  extent. 

Wood  production  is  a  secondary  use  in  comparison  to  recreation, 
wildlife,  grazing,  and  watershed  protection.  However,  it  is  important 
to  individual  landowners  and  those  wood  using  industries  who  depend 
upon  the  resource.  Forests  occurring  along  streams  are  valuable 
because  they  provide  both  developed  and  dispersed  recreation  activities. 
From  the  wildlife  standpoint,  they  provide  the  essential  habitat 
link  for  numerous  species  to  exist  within  the  Basin.  Upland  forests 
also  provide  recreational  activities  and  essential  wildlife  habitat, 
but  they  are  somewhat  more  limited  in  potential  use  than  forests 
within  stream  corridors.  Almost  sixty  percent  of  the  forest  land  is 
grazed  (Table  III-ll),  The  Iowa  River  Subbasin  has  the  least  grazing 
and  the  West  Fork  Cedar  River  the  most. 
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TABLE  III-ll 

GRAZED  FOREST  LAMD  BY  SUBBASIN 
lowa-Cedar  Rivers  Basin 


Subbasin 

Iowa 

Cedar 

W.  Fork 
Cedar 

Shell  Rock 

Flint 

Total  Basin 

Total 

Iowa 

Minn. 

Total 

Iowa 

Minn, 

Total 

Iowa 

Minn. 

Total 

us  and  a( 

:res)  - 

Irazed  Forest 

74 

71 

5 

7 

8 

1 

13 

172 

6 

178 

Cotal  Forest 

141 

112 

11 

8 

11 

5 

23 

295 

15 

310 

Percent  Grazed 

52 

63 

46 

88 

73 

20 

57 

58 

42 

58 

Source:  Conservation  Needs  Inventory. 


3.  Utilization,  Kind,  Volume,  and  Value  of  Wood  Products. 

A  small  but  viable  wood  products  industry  has  built  up  over 
the  past  several  years.  Table  III-12  indicates  the  present  production 
of  wood  products  and  the  total  related  value  to  the  landowner. 

Growth  rates  averaged  37  cubic  feet  per  acre  in  1970.  This  is 
a  relatively  low  growth  rate  because  of  large  amounts  of  poorly 
stocked  and  nonstocked  forest  land. 

Present  inventories  can  support  increased  cutting  for  most  species 
in  most  areas.  The  growth-cut  relationship  is  not  the  same  for 
all  species  and  sizes  of  timber  since  most  of  the  growth  is  in 
smaller  trees,  whereas  most  of  the  cut  is  from  larger  timber. 

The  volume  of  small  timber  that  can  be  used  for  pulpwood, 
firewood,  and  other  similar  products  is  increasing,  where  size 
and  quality  are  not  important  considerations.  The  volume  of  large 
and  high  quality  timber  of  preferred  species  is  being  overcut. 

Table  III-13  indicates  net  annual  timber  growth,  cut,  and  inventory 
by  present  and  projected  periods  in  millions  of  cubic  feet.  Growth 
exceeds  cut  by  a  considerable  margin. 

4.  Employment  and  Income 

About  1,900  persons  are  employed  in  the  lumber  and  wood 
products,  and  pulp,  paper,  and  allied  products  industries.  Table 
III-14  indicates  present  and  projected  employment  in  the  primary 
wood-using  industries.  The  number  of  employees  in  lumber  and  wood¬ 
using  industries  is  expected  to  increase  65  percent  by  year  2020. 
Employees  producing  pulp  and  paper  products  are  projected  to  double 
during  the  same  period.  The  total  increase  in  employment  for  all 
primary  wood-using  industries  to  year  2020  will  be  about  85  percent. 
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WOOD  PRODUCTION  BY  SUBBASIN,  STATE,  AND  BASIN  -  1970 
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TABLE  III-13 

NET  ANNUAL  TIMBER  GROWTH,  CUT,  AND  INVENTORY 
PRESENT  AND  PROJECTED 
lowa-Cedar  Rivers  Basin 


Year 

Annual 

Growth 

Annual 

Cut 

Inventory 

(millions  of  cubic 

feet) 

1970 

15.0 

3.4 

419 

1980 

22.0 

4.0 

557 

2000 

28.0 

7.0 

903 

2020 

29.0 

12.0 

1,229 

Source:  Appendix  N,  Agriculture,  Upper  Mississippi 
River  Comprehensive  Basin  Study, 


TABLE  III-14 

PRESENT  AND  PROJECTED  EMPLOYMENT  IN  THE 
PRIMARY  WOOD-USING  INDUSTRIES 
lowa-Cedar  Rivers  Basin 


Industry 

1970* 

Year 

1980**  2000** 

2020** 

(number  of  employees) 

Lunber  &  Wood  Products 

873 

931 

1,154 

1,449 

Pulp,  Paper,  &  Allied  Products 

1,048 

1,294 

1,726 

2,096 

Total 

1,921 

2,225 

2,880 

3,545 

Source:  *Iowa  Manufactiurers,  Iowa  Development  Commission. 


**Appendix  P,  Agriculture,  Upper  Mississippi  River  Comprehen¬ 
sive  Basin  Study. 
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LOGGING  ACTIVITY  IN  THE  BASIN 


Projected  income  in  the  primary  wood  using  industries  is  shown 
in  Table  III-15.  Total  income  is  expected  to  increase  more  than  seven¬ 
fold  by  year  2020. 


TABLE  III-15 

PRESENT  AND  PROJECTED  INCOME  IN  THE 
PRIMARY  W00I>-USING  INDUSTRIES 


lowa-Cedar  Rivers 

Basin 

Year 

Industry 

1970* 

1980** 

2000** 

2020** 

Lumber  &  Wood  Products 
Pulp,  Paper,  &  Allied 

Products 

4.5 

2i2 

(millions  of  dollars) 

7.0  12,8 

17,7  38,6 

23.8 

76.7 

Total 

13.7 

24.7 

51.4 

100,5 

Source:  *Iowa  Manufacturers,  Iowa  Development  Commission  and  Appendix 
N,  Agriculture,  Upper  Mississippi  River  Comprehensive  Basin 
Study, 


**Appendix  N,  Agriculture,  Upper  Mississippi  River  Comprehen¬ 
sive  Basin  Study, 
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5.  Capital  Investment 

Capital  investment  in  the  forest  products  industry  amounted 
to  approximately  2.0  million  dollars  in  1970.  In  the  pulp  and 
paper  industry,  the  increase  in  investment  is  attributed  to  the 
continuing  efforts  of  mills  to  conserve  fiber  and  water,  meet 
requirements  for  greater  pollution  control  imposed  through  regu¬ 
latory  activities,  and  new  mill  construction.  It  is’expected  that 
existing  mills  will  spend  increasing  portions  of  their  capital 
budgets  for  waste  treatment  facilities  in  some  form. 

F.  OUTDOOR  RECREATION 

Recreation  demand  is  an  increasingly  important  factor  to  be 
considered  in  the  use  of  land  and  water  resources.  The  streams, 
lakes,  and  rolling  wooded  topography  of  the  Basin's  corridors 
are  suitable  for  several  types  of  recreational  facilities.  An 
inventory  of  existing  facilities  was  completed  and  is  shown  in 
Appendix  D-1,  A  summary  of  the  acreage  of  .land  and  water  involved 
in  these  sites  is  shown  in  Table  III-16.— 

Due  to  the  seasonal  nature  and  weekend  use  of  recreational 
facilities,  it  is  necessary  to  estimate  periods  of  peak  outdoor 
recreation  demands.  The  number  of  peak  demand  days  and  percentage 
of  total  recreation  occurring  on  peak  days  is  reported  in  Outdoor 
Recreation  in  Iowa  Reports.  Utilizing  the  percentage  use  on  peak 
days  and  the  number  of  peak  days,  peak  demand  for  outdoor  recreation 
occasions  is  estimated  in  Table  III-17  for  1970  and  3  projected 
time  periods.  Utilizing  the  design  criteria  and  turnover  rates  from 
the  Outdoor  Recreation  In  Iowa  Reports ,  resource  requirements  are 
determined  for  the  3  future  time  periods  (Table  III-18). 


1^/  The  data  were  not  available  for  separate  land  and  water  acreages. 
Neither  were  the  data  available  to  distinguish  between  the  recreation 
facilities  provided  at  each  site.  Therefore,  a  comparison  can  be  made  at 
this  time  only  on  a  total  acreage  basis. 
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TABLE  III-I6 

ACREAGE  OF  RECREATIONAL  SITES 
lowa-Cedar  Rivers  Basin 


County 

Acreage 

County 

Acreage 

Benton 

Keokuk 

1 

Black  Hawk 

3,725 

Linn 

2,574 

Bremer 

197 

Louisa 

663 

Buchanan 

38 

Marshall 

637 

Butler 

3,409 

Mitchell 

256 

Cedar 

522 

Mower,  MN 

588 

Cerro  Gordo 

5,720 

Muscatine 

2,764 

Chickasaw 

17 

Poweshiek 

427 

Des  Moines 

678 

Tama 

4,098 

Floyd 

499 

Washington 

119 

Franklin 

755 

Winnebago 

1,826 

Freeborn,  MN 

5,571 

Worth 

3,958 

Grundy 

189 

Wright 

924 

Hancock 

2,900 

Hardin 

2,086 

Grand  Total 

65,573 

Iowa 

844 

Iowa  Portion 

59,414 

Johnson 

17,644 

Minnesota  Portion 

6,159 

Source:  Outdoor  Recreation  in  Iowa 

Minnesota  Outdoor  Recreation  Plan  and  Community  Profiles 


TABLE  III-I7 

PEAK  OUTDOOR  RECREATION  DAY  DEMAND 
Icwa-Cedar  Rivers  Basin 


Activity 

1970 

Peak 

1980 

Demand 

2000 

2020 

Picnicking 

123,461 

326,631 

521,651 

763,777 

Fishing 

71,530 

94,099 

156,544 

232,842 

Pool  Swimming 

40,769 

48,013 

76,477 

116,121 

Golfing 

15,717 

21,070 

43,096 

67,306 

Boating 

33,584 

34,962 

76,980 

133,582 

Camping 

Natural  Environment 

20,130 

27,029 

59,514 

103,274 

Swimming 

29,522 

41,373 

76,477 

149,298 

Nature  Walks 

20,377 

3,163 

28,7A4 

65,206 

127,296 

Water  Skiing 

4,597 

14,339 

37,324 

Source:  Outdoor  Recreation  in  Iowa 

Minnesota  Outdoor  Recreation  Plan  and  Community  Profiles 
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TABLE  III-18 

REQUIRED  RESOURCES  FOR  PEAK  OUTDOOR  RECREATION 
lowa-Cedar  Rivers  Basin 


Activity 

1970 

Required  Resources  in  Acres 

1980  2000 

2020 

Picnicking 

Developed 

Supported 

482 

9,640 

1,276 

25,520 

2,038 

40,760 

2,984 

59,680 

Fishing 

38,149 

50,186 

83,490 

124,182 

Pool  Swimming 

9 

11 

18 

27 

Golfing 

Developed 

Supported 

3,929 

982 

5,268 

1,317 

10,774 

2,694 

16,827 

4,207 

Boating 

19,031 

19,812 

43,622 

75,696 

Camping 

839 

1,126 

2,480 

4,303 

Natural  Environment 
Swimming 

27 

38 

70 

137 

Nature  Walks 
Developed 

Supported 

815 

20,375 

1,150 

28,750 

2,608 

65,200 

5,092 

127,300 

Water  Skiing 

6,958 

10,113 

31,546 

82,113 

Total 

101,236 

144,567 

285,300 

502,548 

Source:  Outdoor  Recreation  in  Iowa 

Minnesota  Outdoor  Recreation  Plan  and  Community  Profiles 
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CAMPGROUND  AT  LAKE  MAGBRIDE  STATE  PARK 


G.  RELATIONSHIP  OF  ECONOMIG  DEVELOPMENT  AND  WATER 

AND  LAND  RESOURCE  DEVELOPMENT 

Resource  development  causes  certain  general  effects  upon  economic 
activity,  both  inside  and  outside  the  Basin,  The  degree  of  national 
or  regional  effect  lessens  as  the  distance  from  the  Basin  increases. 
Water  is  a  basic  necessity  to  economic  activity.  Little  economic 
activity  takes  place  without  it  or  with  too  much  of  it. 

Development  of  water  resources  influences  the  development  of 
related  land  resources  and  other  economic  activities.  Initial 
investments  by  public  or  private  sources  typically  stimulate  additional 
investments,  either  to  utilize  the  initial  developments  or  to 
compete  with  them.  Frequently,  the  need  for  water  resource  development 
is  a  direct  result  of  economic  development  that  has  created  a 
problem  or  need  that  requires  correction  or  action  before  further 
development  can  occur. 
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CHAPTER  4 


WATER  AND  RELATED  LAND 
RESOURCE  PROBLEMS  AND  NEEDS 

The  Basin  has  a  large  natural  resource  of  productive  soils.  The 
total  water  supply  is  plentiful,  but  soinetimes  scarce  in  terms 
of  availability  and  quality.  Water  and  land  resource  problems 
have  stemmed  from  man’s  demands  on  the  resources  to  provide  the 
basic  elements  of  his  existence.  His  lack  of  understanding  regard¬ 
ing  the  capabilities  of  the  resources  and  the  consequence  of  his 
actions  have  been  and  remain  the  basic  problem. 

Over  93  percent  of  the  land  in  the  Basin  is  suitable  for  cultivation, 
of  this,  15  percent  has  no  problem  to  limit  its  use.  The  remaining 
land  has  limitations  that  either  restrict  its  use  or  requires  measures 
to  preserve  or  develop  the  resource.  These  problems  include  erosion, 
sediment  and  floodwater  damages,  inadequate  drainage,  and  low 
water  holding  capacity  soils. 

A.  LAND  PROBLEMS  AND  NEEDS 

1.  Erosion  Problems 

There  are  3.8  million  acres  of  crop,  pasture  and  forest 
lands  that  have  a  potential  water  and/or  wind  erosion  problem. 

Of  this,  0.5  million  acres  are  adequately  treated  leaving  3.3 
million  acres  needing  treatment.  Runoff  water  causes  sheet,  rill, 
and  gully  erosion.  Wind  also  causes  sheet  erosion  as  well  as  blowout 
or  dune  erosion.  Excessive  erosion  reduces  the  ability  of  land 
to  produce  crops.  It  is  also  the  major  source  of  sediment  pollution 
in  surface  water  resources. 

The  most  severe  land  and  water  resource  problem  in  the  Basin 
is  sheet  and  rill  erosion  caused  by  water  runoff.  Sheet  and  rill 
erosion  is  the  removal  of  soil  from  the  land  surface  by  the  action 
of  wind  and/or  rainfall  and  runoff  water.  Sheet  erosion  is  the 
removal  of  a  relatively  uniform  layer  of  soil.  Rill  erosion  is 
the  formation  of  shallow  channels  that  can  be  smoothed  out  by 
normal  cultivation. 

Gully  erosion  caused  by  flowing  water  results  in  the 
removal  of  soil  from  the  land  surface  with  formation  of  channels 
that  cannot  be  smoothed  out  by  normal  cultivation.  While  gully 
erosion  is  not  a  major  problem  in  the  Basin  as  a  whole,  there 
are  small  isolated  areas  with  gully  erosion  problems  mainly 
in  LRA's  104  and  108.  There  are  localized  erosion  problems 
which  have  occurred  as  a  result  of  grazing,  poor  management, 
or  intensive  land  use  above  steeply  sloping  forest  land. 
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Wind  erosion  is  a  serious  problem  in  localized  areas,  especially 
LRA  103,  but  overall  is  not  a  major  problem.  Airborne  soil  can 
act  as  an  irritant  and  health  depressant  to  people  and  animals, 
cover  highways  and  railroad  tracks,  fill  ditches  and  waterways, 
and  cover  fences.  Monetary  values  for  this  type  of  damage  have 
not  been  estimated  in  this  study. 

Total  erosion  was  estimated  using  general  relationships 
adapted  from  the  Universal  Soil  Loss  Equation.  In  the  Base 
period  (1967  to  1969)  less  than  five  million  acres  of  tilled 
cropland  were  eroding  24  million  tons  for  an  average  of  5 
tons  per  acre  each  year.  This  gross  erosion  rate  is  not  expected 
to  change  appreciably  by  the  year  2020  due  to  the  small  change 
in  acreages  tilled.  It  should  be  noted  that  these  rates  are 
averages  for  all  soils  and  would  be  higher  for  the  more  erosive 
soils . 


2.  Floodwater  and  Sediment  Problems 


No  one  flood  event  has  produced  record  stages  Basin-wide. 

In  the  upstream  portion  of  the  Iowa  Subbasin,  the  record  flow 
was  June  1954.  The  June  1918  flood  is  the  largest  on  the  Iowa 
River  at  Marshalltown  and  downstream  to  Iowa  City.  Some  of  the 
larger  tributaries  around  Iowa  City  and  the  Iowa  River  downstream 
of  Coralville  Lake  experienced  their  record  flood  in  September 
1965.  The  northern  part  of  the  Cedar  Subbasin  and  the  Shell  Rock 
Subbasin  experienced  the  record  snowmelt -rain  floods  of  March 
1961  and  April  1965.  Near  the  outlet  of  the  Cedar  River,  the  June 
1947  event  is  the  record  flood.  Almost  every  year  produces  a  new 
record  flood  in  some  portion  of  the  Basin. 


Floodwater  and  sediment  damage  are  a  major  problem  in  the 
Basin.  A  total  of  46  urban  areas  have  been  identified  as  having 
flood  problems  (Table  IV-1).  There  are  774,000  acres  of  crop  and 
pastureland  subject  to  flooding  in  both  the  upstream  and  downstream 
areas.—  The  flood  plain  areas  that  exceed  one-quarter  mile  in 
width  and  have  flooding  problems  are  shown  in  Figure  IV-1. 


Floodwater  damages  are  divided  into  various  categories. 
These  damages  are:  crops  and  pasture,  other  agricultural,  rural 
non-agricultural ,  transportation  facilities,  urban  areas,  land, 
and  indirect. 


"Upstream"  is  defined  as  being  above  the  point  at  which  the  drainage 
area  equals  250,000  acres;  "downstream"  is  below  the  point  at  which 
the  drainage  area  equals  250,000  acres. 
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MAJOR  FLOODING  PROBLEMS 

lOWA-CEDAR  RIVERS  BASIN 


Figure  IV-1 


EROSION  AND  SEDIMENT 
A  PROBLEM! 


THE  LAND  RESOURCE  IS  DAMAGED 
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Washburn,  la.  Cedar  River  Fredonia,  la.  Iowa  River 

Waverly,  la.  Cedar  River  Greene,  la.  Shell  Rock  River 

West  Branch,  la.  Wapsinonoc  Creek  Hampton,  la.  Squaw  Greek 

West  Liberty,  la.  Wapsinonoc  Creek  Hills,  la.  Old  Man  Greek 

Hollandale,  Minn.  Turtle  Creek 


There  are  596,000  acres  of  upstream  crop  and  pastureland 
subject  to  floodwater  and  sediment  damage.  Damages  consist  of 
destruction  of  all  or  part  of  the  growing  crops,  replanting  costs, 
increased  costs  of  production,  and  reduced  yields.  The  total  floodwater 
damage  classed  as  crop  nd  pasture,  other  agricultural,  and  rural 
non-agricultural  is  $8.4  million. 

Sediment  yield  data  from  the  Upper  Mississippi  River  Compre¬ 
hensive  Basin  Study  show  that  LRA  108  yields  20  times  as  much 
sediment  as  LRA  103  and  five  times  as  much  as  LRA  104  (Figure 
IV-2). 


Source:  Appendix  G,  Fluvial  Sediment 
Upper  Mississippi  River 
Comprehensive  Basin  Study 

Fig-ore  IV-2 


3.  Impaired  Drainage  Problems  and  Needs 

Agriculturally,  excess  water  becomes  a  problem  vtien  it  inter¬ 
feres  with  land  preparation,  tillage,  plant  development,  and  harvesting 
operations.  These  problems  contribute  to  reductions  in  crop  yields, 
increased  production  costs,  and  lower  quality  products. 

Agricultural  drainage  problems  may  be  caused  by  excess  surface 
or  subsurface  water  or  both.  Surface  drainage  problems  exist  generally 
where  the  drainage  pattern  is  undeveloped.  Low  relief  of  the  Basin 
is  a  contributory  factor.  In  many  problem  areas,  surface  and  subsurface 
drainage  systems  are  interdependent.  These  problems  are  concentrated 
in  Land  Resource  Area  103  and  scattered  elsewhere  throughout  the 
Basin. 


There  is  a  need  for  agricultural  drainage  in  the  Kenyon- 
Floyd-Clyde-Schley  soil  association  area  (soil  association  13 
-  Figure  II-4)  that  lies  largely  in  LRA's  104  and  108.  This  soil 
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FLOODWATERS  CAUSE  MILLIONS 
OF  DOLLARS  DAMASE  EACH 
YEAR  TO  RURAL  AREAS  .  .  . 


AS  WELL  AS  TO 
URBAN  AREAS  AND 
PUBLIC  FACILITIES 
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association  is  an  area  of  about  one  million  acres.  Drainage  of 
these  soils  is  needed  both  for  increased  economic  returns  and 
to  allow  for  installation  of  conservation  practices  such  as  terracing 
and  contouring.  Without  drainage  these  conservation  practices 
are  not  recommended  on  some  soils  in  this  association  because 
they  slow  surface  water  runoff.  Slowing  the  water  allows  more 
to  infiltrate  which  can  add  to  the  existing  drainage  problems. 

Some  soils  are  subject  to  flooding  and  will  need  flood  protection 
to  realize  their  full  agricultural  productive  capacity.  In  some 
areas,  channels  are  designed  for  both  drainage  and  flood  prevention. 
Outlets  lacking  sufficient  capacity  are  a  problem  closely  related 
to  flood  prevention.  Adequate  floodwater  channels  will  ordinarily 
fulfill  the  requirements  for  drain  outlets. 

Initially  2.4  million  acres  of  crop  and  pastureland  in  the 
Basin  had  a  wetness  problem.  Currently,  1.2  million  acres  have 
been  adequately  drained.  Most  of  the  remaining  area  can  reach 
its  full  crop  production  potential  with  adequate  drainage.  There 
are  some  areas  that  are  not  practical  to  drain  because  of  either 
soil  conditions  or  outlet  availability. 

As  a  part  of  this  study,  an  inventory  was  made  of  the  legal 
drainage  districts  that  use  tile  for  outlets.  Very  few  such  drainage 
districts  are  located  in  the  southern  half  of  the  Basin;  therefore 
the  study  was  confined  to  the  northern  portion  (Appendix  E-1). 

The  study  was  made  with  the  use  of  available  county  records.  No 
attempt  was  made  to  field  check  the  tile  mains  to  determine  if 
they  had  been  installed  according  to  those  plans  of  record  or 
the  adequacy  of  their  outlets.  The  study  included  528  legal  drainage 
districts  encompassing  more  than  600,000  acres  (Table  IV-2).  Eighty- 
two  percent  of  the  drainage  districts  involved  are  located  in 
Land  Resource  Area  103,  13  percent  in  LRA  104,  and  5  percent  in 
LRA  108.  Most  of  these  "legal  drains"  were  installed  in  the  20 
year  period  following  passage  of  the  first  Iowa  Drainage  Law  in 
1906,  thus  many  systems  are  over  50  years  old.  It  is  estimated 
that  60  to  75  percent  have  inadequate  capacity  to  meet  the  present 
needs . 


The  evaluated  impact  of  drainage  on  crop  production  for  the 
year  2000,  assuming  all  drainage  needs  are  satisfied,  is  $81 
million  annually.  This  is  based  on  potential  increased  yields. 
Additional  benefits  not  calculated  would  result  from  reduced 
production  costs  and  improved  quality. 

4.  Forest  Resource  Problems  and  Needs 
a.  Land  Conversion 

Based  on  past  trends  it  is  anticipated  that  the  area  of  commer 
cial  forest  land  will  continue  to  decrease  slightly.  Higher  prices  for 
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Impaired  drainage  results  in  lost  work  days, 
increased  production  costs,  reduced  crop 
yields,  and  lower  income  for  farmers. 


TABLE  IV-2 

INVENTORY  OF  LEGAL  DRAINAGE  DISTRICTS 
lowa-Cedar  Rivers  Basin 
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Over  Coefficient 

Number  of  D.D. 's  28  5  6  11  50 

^ofD.D.'s  10.2  l6.7  8.1  7.4  9.5 

Acres  in  D.D.'s  19,683  4,105  3,427  5,312  32,527 

^  of  Acres  in  D.D.'s  6.1  12.6  3.6  3,3  5,3 


livestock  and  row  crops  in  recent  years  have  accelerated  the  conversion 
of  bottom  land  and  lower  slope  hardwood  forests  to  pasture  and  cropland. 

Urban-industrial  areas  will  continue  to  expand  and  environmental 
damages  will  be  compounded  in  most  cases.  Commercial  forest  land  involved 
will  either  be  cleared  or  converted  to  a  park  atmosphere,  which  will 
halt  forest  regeneration  and  deteriorate  forest  composition. 

Conversion  of  forest  land  will  continue  because  of  the  increasing 
need  for  energy  sources  and  transportation  networks.  Power  line  rights- 
of-way  and  highways  are  examples  of  developments  that  further  reduce 
the  commercial  forest  land  base.  The  following  tabulation  indicates 
the  reduction  of  commercial  forest  land  by  year  2020: 

1970  1980  2000  2020 

Acres 

309,840  298,000  285,000  265,000 

It  is  desirable  to  have  a  balanced  pattern  of  vegetative  landscapes 
from  the  standpoint  of  scenic,  esthetic,  recreation,  and  fish  and  wildlife 
resources.  The  loss  of  forest  land  through  land  conversion  takes  away 
an  important  part  of  the  environment  and  will  result  in  an  overall  degradation 
of  recreation  potentials,  wildlife  habitat,  watershed  protection  and 
esthetic  appeal,  especially  in  the  stream  corridors, 

b.  Grazing  -  Erosion/Sedimentation 

An  erosion/sedimentation  survey  of  forested  areas  in  the  Basin 
was  conducted  by  the  U,S,  Forest  Service  and  the  Iowa  Conservation 
Commission  during  the  study  period.  Accelerated  erosion  of  forest  lands 
is  caused  by  a  number  of  factors  including  grazing,  logging,  fire,  mining, 
roads,  recreation  use,  housing  tract  developments,  and  overland  flow 
from  crop  and  pastureland  located  above  forested  areas.  It  was  determined 
during  the  survey  that  light  grazing,  under  most  conditions,  contributed 
only  minor  amounts  of  sediment  to  the  Basin’s  streams. 

Grazing  of  forest  land  continues  to  be  the  major  forest  resource 
problem.  Adverse  effects  of  grazing  include  deterioration  of  wildlife 
habitat  by  reduction  in  carrying  capacity,  damage  or  destruction  of 
future  timber  crops,  and  accelerated  erosion  with  resulting  sedimentation. 

Table  IV-3  indicates  the  erosion  by  subbasin  expressed  in  tons 
per  acre  per  year  and  total  tons  per  year.  The  Flint  Subbasin  had  the 
highest  rate  of  erosion,  6  T,/ac/yr,  The  lowest  rates  were  found  in 
the  Shell  Rock  Subbasin, 
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TABLE  IV-3 

FOREST  LAND  ACCELERATED  EROSION  1970 
lowa-Cedar  Rivers  Basin 


Subbasins 

Total 

Grazed 

Acres 

Upland 

Grazed 

Acres 

Erosion 

T./ac./yr.  T./yr. 

Iowa 

73,806 

62,735 

2.50 

156,838 

Cedar 

76,801 

65,281 

4.03 

263,570 

Iowa 

(  71,322) 

(  60,624; 

1  (4.29; 

1  (260,077) 

Minn. 

(  5,W9) 

(  4,657; 

1  (0.75; 

1  (  3,493) 

W.  Fork 

Cedar 

6,762 

5,748 

1.1 

6,323 

Shell  Rock 

8,621 

7,328 

0.42 

3,093 

Iowa 

( 

(  6,520; 

1  (0.40; 

1  (  2,608) 

Minn. 

(  951) 

(  808; 

1  (0.60; 

1  (485) 

Flint 

12,540 

10,659 

6.20 

66,086 

Total 

178,530 

151,751 

— 

495,910 

Iowa 

(172,100) 

(146,285)  — 

(491,932) 

Minn. 

(  6,430) 

(  5,466)  __ 

(  3,978) 
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OVERGRAZING  BY  LIVESTOCK  DAMAGES  WOODLANDS 


Excessive  forest  land  erosion  and  sedimentation  creates  several 
problems  including: 

(1)  Reduction  of  the  inherent  productivity  of  the  land  for 
growing  future  timber  crops; 

(2)  Reduction  of  wildlife  habitat  carrying  capacities,  vdiich 
in  turn  adversely  affects  wildlife  populations; 

(3)  Reduction  of  present  and  potential  recreational  use  by 
adversely  affecting  the  user's  recreational  experience 
including  visual  pollution. 


c.  Fire 


Wildfire  is  not  a  major  problem.  Present  fire  protection  programs 
need  to  be  continued  during  future  years. 

d.  Insects  and  Disease 

Detection  and  control  of  possible  insect  and  disease  attacks 
could  minimize  their  impact  on  the  forest  resource.  For  example  Dutch 
Elm  disease  has  caused  a  considerable  loss  of  American  elms  in  the  past 
decade.  No  economical  means  of  control  has  been  found  that  will  eliminate 

the  disease. 
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e.  Heavy  Recreational  Use 

Heavy  recreational  use  of  certain  areas  of  forest  land  has 
deteriorated  and  will  continue  to  deteriorate  forest  stands  if  not  regu¬ 
lated,  Soil  compaction,  damage  from  chopping,  lantern  burns,  and  unregu¬ 
lated  use  of  motorized  vehicles  will  hasten  deterioration.  No  inventory 
of  these  sites  was  made. 

f.  Air  and  Noise  Pollution 

With  the  expected  population  increases,  noise  and  air  pollution 
have  the  potential  of  growing  more  serious.  This  problem  is  concentrated 
around  urban,  industrial,  and  suburban  areas.  Certain  kinds  of  vegetation, 
primarily  various  species  of  trees,  need  to  be  planted  in  and  adjacent 
to  the  urban,  industrial,  and  suburban  areas  for  pollution  reduction 
purposes.  Additional  benefits  will  include  enhancement  of  these  areas 
from  a  recreational,  wildlife,  and  scenic  basis, 

g.  Environmental  Corridors 

The  primary  purpose  of  the  environmental  corridor  concept 
in  this  report  is  to  inform  landowners,  land  use  planners  and 
governing  officials  that  the  corridors  exist  in  limited  areas, 
and  to  describe  the  problems  associated  with  their  preservation 
and  intelligent  use.  The  environmental  corridors  are  the  remaining 
land  and  water  areas  that  have  not  been  severely  altered  by  man. 

The  diversity  of  forest  land  and  open  space  offers  recreational 
values,  promotes  scenic  beauty  and  protects  important  ecosystems. 

There  is  a  need  to  establish,  preserve,  enhance  or  manage  approximately 
135  miles  of  high  value  stream  corridors  for  recreation,  wildlife 
habitat,  esthetics,  watershed  protection  and  archeological  uses 
(Appendix  F), 

5,  Wildlife  (Habitat)  Problems  and  Needs 

Habitat  problems  and  needs  are  similar  throughout  the  Basin;  how¬ 
ever,  the  magnitude  varies  considerably.  The  northern  portion  has  the 
most  restrictive  habitat  conditions  with  the  greatest  need  for  more 
quality  grassland  and  woodland;  progressing  southward  the  need  decreases  .-1'^ 
Problems  and  needs  of  wildlife  habitat  by  habitat  types  are  described 
in  this  section. 

Cropland  can  provide  wildlife  habitat  through  most  of  the  year. 
Problems  associated  with  cropland  are: 

a.  Fall  grazing  reducing  habitat  value  on  56  percent, 

b.  Fall  tillage  destroying  food  nd  cover  on  50  percent. 

Data  from  Soil  Conservation  Service  Wildlife  Habitat  Inventory,  1973. 
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c.  Large  fields  of  single  crop  resulting  in  a  similarity  of 
habitat  that  restrict  the  population  of  most  wildlife  species, 

d.  Need  for  adequate  winter  and  escape  cover  in  proximity  to 
cropland . 

The  grassland  habitat  type  provides  cover  for  a  variety  of  wildlife 
species  and  is  especially  important  as  nesting  cover.  Problems  of  this 
habitat  type  are : 

£.  Heavy  grazing  by  livestock  which  reduces  habitat  value, 

b.  Early  season  mowing  for  hay  and  weed  control  that  destroy  nesting 
habitat  and  can  injure  wildlife  directly, 

c.  The  high  percentage  of  relatively  low  habitat  value  bluegrass 
used  for  pasture , 

d.  The  limited  amount  of  grassland  habitat  available,  especially 
in  the  northern  portion,  which  restricts  populations  of  species 
requiring  this  habitat  type. 

Woodland  habitat  is  used  extensively  for  winter  cover.  Problems 
of  this  habitat  type  are: 

a.  The  small  amount  of  this  type  available, 

b.  Grazing  of  woodlots  by  livestock  which  destroys  undergrowth 
and  reduces  habitat  value, 

c.  The  poor  quality  of  farmstead  windbreaks  which  reduces  their 
value  as  winter  shelter  for  wildlife. 

The  wetland  habitat  type  accounts  for  a  small  percentage  of 
the  Basin  but  provides  basic  needs  for  several  wildlife  species.  The 
greatest  problem  with  this  type  is  the  small  amount  available. 

There  are  no  known  threatened  plant  or  animal  species  found  in 
the  Basin.  The  Southern  Bald  Eagle  ind  the  Peregrine  Falcon  do  pass 
through  Iowa  during  periods  of  migration.  Fish  and  plants  that  are 
comparatively  rare  in  the  Basin  but  are  fairly  common  in  some  other 
parts  of  the  United  States  are  as  follows:  Fish  -  Ozark  Minnow,  Rock 
Sturgeon,  some  Darters;  Plants  -  Skunk  Cabbage,  Pink  Lady  Slippers, 

Yellow  Lady  Slippers,  all  Orchids  (showy  orchids,  etc.),  Shinleaf,  Pipsessewa, 
Prairie  plants,  Leatherwood ,  end  Indian  cucumber. 
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6,  Production  Problems  and  Needs 


a.  Agricultural  Crops 

The  productive  capacity  of  the  Basin  is  sufficient  to  supply 
the  needs  of  the  OBERS  projections  (Chapter  III)  in  each  of  the  years 
studied  (1980,  2000,  2020).  At  this  time,  the  Basin  is  called  upon  to 
maximize  production  at  relatively  high  prices.  For  this  reason  an  alter¬ 
native  future  depicting  the  high  demand  -  full  production  case  was  studied 
(see  Appendix  B-3).  The  erosion  problem  inherent  for  this  and  the  base 
line  solutions  will  be  discussed. 

The  projected  erosion  problem  and  soil  losses  are  under 
the  assumption  that  the  OBERS  demands  will  be  met  with  full  use  of  tech¬ 
nology,  especially  fertilizer.  If  le  demands  exceed  those  assumed  or 
if  the  production  inputs  do  become  limited  then  the  erosion-soil  loss 
situation  will  get  much  worse.  As  the  less  productive  soils  with  a  greater 
erosion  problem  are  brought  into  row  crop  production  the  total  erosion 
will  increase  greatly  as  will  soil  resource  depletion. 

b.  Forest  Crops 

Timber  products  harvested  in  the  Basin  fall  short  of  present 
and  projected  demand.  The  needs  represent  the  timber  products  that  have 
and  will  be  imported  into  the  Basin.  The  projected  needs  must  be  met 
by  expanded  imports.  Table  IV-4  compares  present  and  future  demand  to 
supply.  The  supply  shown  includes  an  increase  in  per  acre  productivity 
and  a  decrease  in  commercial  forest  land. 


TABLE  IV-4 

PRESENT  AND  FUTURE  DEMAND,  SUPPLY  AND  NEED  FOR  TIMBER  PRODUCTS 

lowa-Cedar  Rivers  Basin 


Year 

1970 

1980 

2000 

2020 

Millions  of  Cubic  Feet 

Total  Demand* 

13.0 

20.0 

35.0 

39.0 

In  Basin  Supply** 

3.4 

4.0 

7.0 

12.0 

Need*** 

9.6 

16.0 

28.0 

27.0 

*0BERS 

**USDA  Forest  Survey 

***1970  need  was  met  by  importing  from  outside  the  Basin,  The  projected 
need  must  be  met  by  expanded  imports. 
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Forest  Land  Treatment  Needs,  Table  IV-5,  indicates  the  present 
needs  for  reforestation,  timber  stand  improvement,  forage  improvement, 
and  grazing  reduction  by  subbasin,  basin  and  state.  Opportunities 
to  satisfy  these  individual  forest  land  needs  are  described  in  Chapter 
VI,  Opportunities  for  Development.  Forest  land  treatment,  is  the 
first  step  in  satisfying  the  needs  for  recreation,  wildlife,  «'nd 
esthetics . 


The  Environmental  Corridor  report  of  the  lowa-Cedar  Rivers 
Basin  Study  describes  the  intricate  relationship  of  forest  land, 
wildlife  habitat,  recreation,  water  quality,  watershed  protection 
and  esthetics  for  multiple  use. 

7.  Land  Use  Planning  Problems  and  Needs 

Conflicting  interests  of  adjacent  land  users  have  generated  some 
degree  of  land  use  planning.  Population  growth  has  caused  the  number 
of  conflicts  to  increase.  From  1900  to  1970  the  population  of  the  Basin 
increased  three-fold,  vdiile  the  number  of  land  use  conflicts  increased 
many  times  that  amount. 

The  use  of  land  should  follow  a  logical  pattern  depending  on  the 
limitations  of  the  soils.  Houses  should  not  be  built  in  flood-prone 
areas.  Steep,  unprotected  land  should  not  be  plowed  and  planted  to  row 
crops.  The  long  term  needs  of  society  should  receive  more  attention 
than  the  short  term  needs  of  the  land  user. 

In  recent  years  zoning  has  been  used  to  guide  the  use  of  land 
in  both  urban  and  rural  areas.  Increased  urban  expansion  and  rapid  con¬ 
version  of  agricultural  land  to  non-agricultural  use  has  created  a  need 
for  guidance  and  regulation  of  land  use. 

Within  the  Basin  there  are  17  zoned  counties,  2  adopting  zoning, 

3  planning  to  zone  and  12  not  considering  zoning  (Figure  IV-3).  The 
counties  where  the  population  pressure  is  the  greatest  have  generally 
adopted  zoning  as  a  land  use  guiding  device. 

There  is  a  need  for  additional  land  resource  data  so  that  wise 
land  use  decisions  can  be  made.  The  capability,  hazards,  and  limitations 
of  land  for  multiple  uses  needs  further  development.  There  is  a  particu¬ 
lar  need  to  define  flood  hazard  areas,  especially  in  or  near  expanding 
urban  areas  where  construction  in  a  flood-prone  area  is  a  possibility 
in  the  near  future. 

B.  WATER  PROBLEMS  AND  NEEDS 

1.  Surface  Water  Quality  Problems  and  Needs 

There  are  two  types  of  surface  water  pollution  sources:  (1) 

Waste  that  is  discharged  from  an  identifiable  source,  a  point  source. 
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TABLE  IV-5 

FOREST  LAND  TREATMENT  NEEDS  -  1970 
lowa-Cedar  Rivers  Basin 
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STATUS  OF  ZONING 

lOWA-CEDAR  RIVERS  BASIN 


ZONED 


PARTIALLY  ZONED 


UNZONED 


<  I  BUCHANAN 
kI 


^ 

1 

Source  Iowa  Office  for  Planning 
and  Programming 


and  (2)  diffused  wastes  that  reach  water  from  general  areas  and  not 
from  an  identifiable  source,  a  non-point  source.  The  two  differ  in 
the  ease  of  which  they  can  be  controlled.  Point  sources  may  be  controlled 
directly  while  non-point  sources  are  difficult  to  control, 

a.  Point  Sources  of  Pollution 

Some  examples  of  point  sources  are  municipal  sewage,  urban 
storm  runoff,  industrial  wastes,  and  animal  wastes  from  livestock 
feeding  operations. 

The  IOWA  WATER  QUALITY  REPORT  published  by  the  Iowa  Depart¬ 
ment  of  Environmental  Quality  reported  that  97  percent  of  the  population 
of  the  incorporated  communities  totaling  483,827  in  the  Iowa  portion 
of  the  basin  was  served  by  wastewater  treatment  plants  in  1970,  Ninety 
percent  of  the  population  of  393,413  in  the  incorporated  communities 
was  served  by  wastewater  treatment  plants  in  1950.  The  number  served 
by  subbasin  in  Iowa  are  shown  in  Table  IV-6.  The  Environmental  Protection 
Agency  requires,  by  July  1977,  that  publicly  owned  treatment  works 
achieve,  at  a  minimum,  BOD5  (5  day  Biochemical  Oxygen  Demand)  effluent 
concentrations  of  30  mg/1  (milligrams  per  liter)  and  at  least  85  percent 
BOD5  removal.  Table  IV-7  summarizes  current  BOD5  loadings  and  pounds 
of  reduction  necessary  by  July  1,  1977,  for  each  river  subbasin. 

Urban  storm  runoff  and  industrial  wastes  present  a  different 
type  of  problem.  The  technology  of  treating  these  wastes  needs  improve¬ 
ment,  The  Iowa  Department  of  Environmental  Quality  lists  in  Table  IV-8 
a  summary  of  industrial  point  source  discharges  by  subbasin.  The 
Winnebago  River  Subbasin  is  the  only  area  with  complete  information. 

An  inventory  of  cattle  feedlots  was  made.  The  inventory 
results  show  that  in  1972  there  were  approximately  3,500  feedlots 
in  the  Basin  feeding  more  than  50  head  each.  It  was  estimated  these 
feedlots  have  a  capacity  to  feed  500,000  head.  Using  present  Iowa 
criteria  relating  to  lot  size  and  stream  proximity,  there  are  approximately 
200  feedlots  that  are  potential  pollution  problems.  Twenty  of  the  lots 
feed  more  than  1,000  head  and  two  lots  feed  over  6,000  head, 

b.  Non-point  Pollutants 

Non-point  pollutants  include  sediment,  agricultural  chemicals, 
mine  drainage,  accidental  spills  of  oil  and  other  hazardous  material, 
and  other  sources.  Other  pollutants  may  include  such  items  as  animal 
and  vegetable  residues  washed  from  the  land,  runoff  from  commercial 
and  industrial  sites,  highway  salt,  and  air  pollution  that  precipitates. 
This  is  not  a  complete  listing  but  illustrates  the  diversity  of  this 
problem. 
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TABLE  IV-6 

MUNICIPAL  WASTE  TREATMENT  BY  RIVER  BASIN 
lowa-Cedar  Rivers  Basin 
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TABLE  IV-7 

CURRENT  MUNICIPAL  BOD^  LOADINGS  AND  POUNDS  OF  REDUCTION 

P 

NECESSARY  TO  MEET  EPA  REQUIREMENTS 
lowa-Cedar  Rivers  Basin 


Number  Current  Pounds  Number  Pounds  BOD 

BOD„  Loading  from  Reduction  Necessaf 

River  Basin_ Muncipalities_ By  July  1977 


Iowa  River 

3,821 

967 

Cedar  River  (except 

Winnebago  and  Shell  Rock) 

34,441 

23,215 

Winnebago 

231 

59 

Shell  Rock 

120 

3 

Source:  Iowa  Department  of  Environmental  Quality 


TABLE  IV -8 

SUMMARY  OF  INDUSTRIAL  POINT  SOURCE  DISCHARGES  IN  IOWA 

BY  RIVER  SUBBASIN 
lowa-Cedar  Rivers  Basin 


_ RIVER  BASIN _ 

Cedar  River  (except 

Iowa  River-^  Winnebago  and  Shell  Rock-^)  Shell  Rock-^  Winnebagi 


Cooling  Water 

3 

19 

0 

2 

Quarries  and  Mines 

11 

35 

3 

14 

Food  Processing** 

8 

9 

2 

0 

Manufacturing** 

7 

16 

0 

4 

Railroads 

1 

3 

0 

1 

Other 

2 

2 

0 

0 

TOTAL 

32 

84 

5 

21 

Source:  Iowa  Department  of  Environmental  Quality 
*Incomple  inventories 

**It  was  noted  in  the  Iowa  Water  Quality  report  that  some  of  the  food  processing  and 
manufacturing  discharges  are  probably  inflated,  since  some  of  these  may  only  discharge 
cooling  water  to  the  receiving  stream. 
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Sediment  deposition  in  lakes  and  reservoirs  is  the  most 
identifiable  sediment  problem.  Pine  Lake,  Coralville  Lake,  Lake  MacBride, 
Otter  Creek  Marsh,  and  Union  Grove  Lake  in  the  Iowa  Subbasin  and 
Beeds  Lake  in  the  West  Fork  Cedar  Subbasin  have  all  received  public 
attention  because  of  sediment  accumulation.  Sediment  decreases  the 
availability  of  surface  water  storage,  the  water  surface  area,  and 
the  quality  of  the  water  in  a  lake  or  reservoir.  These  decreases 
reduce  the  overall  value  of  the  resource. 

Sediment  creates  problems  for  recreation,  fish  and  wildlife, 
and  municipal  and  industrial  water  supply.  It  not  only  impairs  full 
use  for  these  purposes,  but  requires  expensive  corrective  treatment. 
Critical  sediment  source  areas  significantly  affect  both  local  and 
Basin -wide  developments  as  well  as  the  esthetic  value  of  the  water 
resource . 


Five  major  categories  of  water  pollutants  could  originate 
in  part  on  agricultural  land  and  contribute  to  watershed  pollution. 

These  categories  are:  sediment,  plant  nutrients  (fertilizer),  waste 
with  high  oxygen  demands  (animal  manures),  infectious  agents  (fecal 
coliform  and  streptococci),  and  exotic  organic  chemicals  (biocides). 

Agricultural  chemicals  become  a  part  of  the  water -sediment 
mixture  that  results  from  direct  runoff.  Fertilizer  nutrients  and 
biocide  residues  are  the  current  identifiable  agricultural  chemicals 
reaching  the  water  resource. 

During  the  spring  thaw,  a  great  deal  of  organic  matter  reaches 
the  drainage  system  and  places  unusual  loads  on  the  waters  of  the 
Basin.  The  problem  appears  to  originate  in  non-tilled  areas  as  well 
as  tilled  areas.  It  may  be  caused  by  all  vegetation  and  not  just 
cultured  vegetation. 

The  number  of  livestock  in  the  Basin  will  increase  more 
than  60  percent  by  2020.  This  increase  in  livestock  will  cause  a 
large  increase  in  animal  fecal  materials  which  could,  if  preventive 
measures  are  not  taken,  add  to  future  pollution  problems. 

The  movement  of  chemical  fertilizers  and  biocides  from  agricultural 
lands  is  complex  and  many  factors  contribute  to  the  intensity  and 
concentrations  which  reach  the  receiving  waters.  Much  of  the  complexity 
evolves  from  the  diversity  of  the  topographic,  geologic,  and  climatic 
differences  between  areas  which  have  been  and  those  which  have  not 
been  studied.  The  EPA  publication  "Methods  for  Identifying  and  Evaluating 
the  Nature  and  Extent  of  Nonpoint  Sources  of  Pollutants"  is  being 
used  as  guidelines  for  the  evaluation  of  present  and  future  pollution 
phenomena  in  the  river  Basin. 
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DISSOLVED  SOLIDS  CONCENTRATIONS  OF 
WATER  AVAILABLE  FROM  BEDROCK  AQUIFERS 

lOWA-CEDAR  RIVERS  BASIN 


LEGEND 


DISSOLVED  SOLIDS  CONCENTRATION 
IN  MILLIGRAMS  PER  LITER 


LESS  THAN  500 
500-  1000 
1000-  1500 


Source:  Iowa  Department  of 

Environmental  Quality 


Figure  IV-4 


2.  Potable  Water  Supply  Problems  and  Needs 

The  variations  in  the  year-to-year  precipitation  can  and  do 
cause  water  shortages.  A  reliable  supply  of  water  of  adequate  quality 
is  generally  available  but  may  require  excessive  investment  for  users 
of  small  amounts.  The  Basin  has  an  average  annual  precipitation  of 
32  inches.  Recorded  variations  range  from  18  inches,  56  percent  of 
normal,  to  47  inches,  147  percent  of  normal.  These  departures  from 
normal  contribute  to  the  water  related  problems, 

a.  Municipal  and  Industrial 

The  principal  source  of  municipal  and  industrial  water 
is  groundwater.  The  cities  of  Clear  Lake,  Cedar  Rapids,  and  Iowa 
City  use  surface  water  either  in  total  or  partial  fulfillment  of 
their  requirements. 

The  better  quality  waters  in  the  Basin  are  those  containing 
less  than  500  mg/1  of  dissolved  solids.  These  waters  are  of  the  calcium 
bicarbonate  or  calcium  magnesium  bicarbonate  type.  Waters  containing 
from  500  to  1000  mg/1  of  dissolved  solids  are  considered  to  be  of 
fair  quality.  In  some  areas,  ground  water  with  concentrations  of 
up  to  1,500  mg/1  is  used  extensively,  and  is  considered  acceptable. 

These  waters  usually  grade  from  calcium  magnesium  to  the  sodium  type 
and  from  bicarbonate  to  sulfate  or  sulfate  chloride  types  where  the 
dissolved  solids  content  increases  (Figure  IV-4), 

The  problem  of  supply  is  generally  a  problem  of  cost.  Most 
of  the  high  producing  wells  are  deep  and  expensive.  The  wells  in 
the  northern  subbasins  are  not  as  deep  as  those  in  the  southern  subbasins. 
Their  total  hardness  concentrations  are  also  less  (Table  IV-9), 

Figure  IV-5  shows  the  location  of  these  communities  with  water  supply 
problems . 


TABLE  IV-9 
SELECTED  WELL  DATA 
lowa-Cedar  Rivers  Basin 


Subbasin 

No. 

Wells 

Avg. 

Depth 

Ft. 

Depth 

Range 

Ft. 

Hardness 

Range 

Total  PPM 

Cedar 

43 

690 

70-1900 

200-1200 

Flint 

11 

730 

80-1800 

200-1700 

Iowa 

22 

700 

40-2100 

200-1400 

Shell  Rock 

14 

400 

120-1300 

200-400 

West  Fork  Cedar 

11 

440 

30-1900 

300-600 

Source:  Iowa  Geological  Survey 
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Cedar  Rapids,  Mason  City,  and  Iowa  City  have  all  experienced 
a  fluctuating  ground  water  level.  The  seriousness  of  this  fluctuation 
and  its  ultimate  effect  on  ground  water  supply  remains  unknown. 

In  the  Mason  City  area,  the  ground  water  levels  were  lowered 
200  feet  from  1912  to  1969.  The  general  ground  water  levels  have  lowered 
120  feet  from  1942  to  1969.  Current  observations  indicate  that  the  cone 
of  drawdown  is  approaching  a  stable  condition  if  withdrawal  rates  remain 
nearly  constant.  Any  increase  in  withdrawal  rates  would  cause  an  additional 
ground  water  level  decline.  The  rate  of  decline  and  its  potential  seriousness 
need  further  investigation. 

In  the  Cedar  Rapids  area,  the  ground  water  levels  in  the  Silurian- 
Devonian  aquifer,  have  declined  a  maximum  of  105  feet  in  the  last  70 
years.  In  the  center  of  the  cone  of  depression,  a  general  decline  of 
1.6  feet  per  year  for  the  period  1900-1966,  or  about  100  feet  was  observed. 
When  the  city  of  Cedar  Rapids  changed  from  surface  water  to  ground  water 
(completed  in  1964)  an  overall  decline  of  40  feet  in  the  alluvial  aquifer 
has  diverted  water  that  formerly  recharged  the  Silur ian-Devonian  aquifer. 
Apparently  the  alluvial  flood  plain  of  the  Cedar  River  in  this  area 
is  a  ground  water  recharge  area. 

The  present  recharge  of  the  Silurian-Devonian  aquifer  is  not 
sufficient  to  balance  heavy  localized  pumpage.  The  water  levels  continue 
to  decline  and  pumpage  costs  increase.  Additional  research  into  the 
limitations  of  the  aquifer  and  the  potential  to  recharge  it  is  needed. 

The  Jordan  aquifer  is  an  alternate  source  but  it  is  deep  and  the  development 
of  a  well  to  utilize  this  aquifer  is  expensive. 

In  Iowa  City,  the  ground  water  table  is  temporarily  drawn  down 
approximately  40  feet  during  the  summer  period  of  heavy  usage.  Each 
year,  the  overall  water  levels  are  progres sive ly ’ lower . 

The  maximum  potential  yield  of  the  aquifers  mentioned  is  not 
known.  A  continuing  and  expanded  study  to  further  define  the  ground 
water  resource  is  needed.  Research  is  r.lso  needed  to  show  what  the  poten¬ 
tial  for  ground  water  recharge  is  and  where  it  might  be  most  practical. 

b.  Rural  and  Domestic 

Rural  and  domestic  water  supply  problems  are  probably  the  same 
as  those  for  municipal  and  industrial  users.  A  study  of  rural  water 
supply  problems  was  not  made.  Comments  at  public  meetings  indicate  supply 
and  quality  problems  with  shallow  wells. 
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COMMUNITIES  WITH  WATER  PROBLEMS 

lOWA-CEDAR  RIVERS  BASIN 


LIMITED  WATER  SUPPLY 
WATER  QUALITY  PROBLEMS 

LIMITED  WATER  SUPPLY 
MINNESOTA  AND  QUALITY  PROBLEMS 

IOWA 


'^yVcoT  T 


MAMA8H A 


Figure  IV-5 


C.  RECREATIONAL  PROBLEMS  AND  NEEDS 


A  comparison  of  the  total  acreage  demand  required  in  each  of  the 
futures,  1980,  2000  and  2020,  is  shown  in  Table  IV-10»  On  a  total  acreage 
basis,  the  Basin  cannot  meet  the  peak  day  recreation  demand.  Recreation 
requirements  are  expected  to  increase  almost  five-fold  between  1970 
and  2020.  Recreation  development  will  need  to  increase  seven-fold  from 
1970  levels  in  order  to  meet  the  need. 


TABLE  IV- 10 

COMPARISON  OF  REQUIRED  RESOURCES  FOR  PEAK  OUTDOOR  RECREATION 

lowa-Cedar  Rivers  Basin 


Year 

Requirements 

1970 

Supply 

- Acres - 

Need 

1970-2020 

1970 

101,236 

65,573 

35,663 

1980 

144,567 

65,573 

78,994 

2000 

285,300 

65,573 

219,727 

2020 

502,548 

65,573 

436,975 

Source:  Outdoor  Recreation  in  Iowa 


D.  FISH  AND  WILDLIFE  PROBLEMS  AND  NEEDS 

Wildlife  problems  and  needs  are  related  directly  to  the  habitat  quan¬ 
tity  and  quality  as  previously  discussed.  Fish  habitat  availability 
is  a  problem  in  the  Basin  and  is  most  severe  in  the  northern  portion. 

Pollutants  reduce  the  water  quality  in  receiving  streams  and  reservoirs. 
This  affects  the  ecosystem,  including  fish,  by  limiting  the  species 
to  those  that  can  survive  in  the  modified  environment.  As  a  result  large 
numbers  of  a  few  species  exist.  There  is  a  need  to  identify  and  control 
pollutants  to  improve  the  quality  of  fish  habitat. 

Water  quality  in  farm  ponds  is  reduced  when  livestock  have  access 
to  the  pond  area.  This  adversely  effects  sight  feeding  fish  and  destroys 
fish  nesting  areas.  Shallow  water  is  a  problem  which  can  lead  to  winter 
kill  of  fish  in  about  25  percent  of  the  farm  ponds,  A  basic  problem 
of  nearly  all  farm  ponds  is  the  lack  of  management  for  a  quality  fishery. 
There  is  a  need  for  education  of  pond  owners  on  the  management  of  farm 
ponds  for  fish  production. 
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SEDIMENT  DEPOSITION  IN  CORALVILLE  LAKE  FROM  HOOSIER  CREEK 


Reservoirs  accumulate  sediment  and  pesticides  attached  to  the  soil 
particles  in  sufficient  quantities  to  adversely  affect  fish.  Studies 
by  Morris  and  Johnson Iowa  State  Hygienic  Laboratory,  indicate  that 
pesticides  are  adsorbed  on  soil  particles  and  move  into  streams  during 
rains  or  snow-melt  runoff  from  cultivated  land.  Improved  soil  conservation 
practices  resulting  in  reduced  sedimentation  need  to  be  installed  on 
a  broad  scale  to  keep  agricultural  pesticides  on  the  fields  and  out 
of  streams.  The  accumulation  of  sediment  in  streams  and  lakes  with  long 
life  pesticides  adhered  to  the  soil  particles  is  a  problem  that  can 
affect  the  health  of  persons  eating  larger  fish  from  these  waters.  Short 
life  pesticides  need  to  be  developed  and  used  \diich  will  reduce  the 
amount  of  pesticides  stored  in  the  bottom  sediments. 

)J  Morris,  Robert  L,  and  Johnson,  Lauren  G,,  "Dieldrin  Levels  in  Fish  from 
Iowa  Streams",  Pesticides  Monitoring  Journal,  U,S.  Department  of  Health, 
Education,  and  Welfare,  Public  Health  Service,  Vol,  5,  No,  1,  June  1971. 
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Water  impoundments  in  the  northern  portion  of  the  Basin  are  for  the 
most  part,  naturally  occurring  lakes  or  small  dams  on  streams.  Small 
dams  accumulate  sediment  and  its  associated  pesticides. 
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CHAPTER  5 


EXISTING  WATER  AND  RELATED  LAND 
RESOURCE  PROJECTS  AND  PROGRAMS 


Numerous  State,  Federal,  and  local  programs  and  activities  are  in 
operation  and  making  significant  contributions  to  the  protection, 
preservation,  and  development  of  water  and  related  land  resources. 
The  following  tables  list  projects  and  programs  that  are  available, 
to  solve  the  problems  and  meet  the  needs  of  the  Basin. 
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TABLE  V-1 

EXISTING  WATER  AND  RELATED  LAND  RESOURCE  PROJECTS  AND  PROGRAMS 
lowa-Cedar  Rivers  Basin 
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Table  V-1 

Existing  Water  and  Related  Land  Resource  Projects  and  Programs  (Cont'd.) 
lowa-Cedar  Rivers  Basin 
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CHAPTER  6 

OPPORTUNITIES  FOR  DEVELOPMENT 

This  chapter  presents  the  opportunities  available  for  solving 
identified  problems  and  for  meeting  anticipated  needs  within  the 
Basin,  through  programs  administered  by  Federal,  State,  or  local 
governments.  Application  of  land  treatment  measures  can  be  done 
only  when  the  individual  land  user  or  landowner  is  motivated  to 
do  so.  Other  measures  such  as  flood  prevention,  municipal  and 
industrial  water,  or  recreational  development  require  group  or 
community  action.  Assistance  is  available  to  land  users  from 
several  existing  programs  administered  by  State  and  Federal  agencies. 

A.  LAND  TREATMENT  AND  LAND  USE  MEASURES 

The  full  development  and  utilization  of  the  soil  resources 
will  require  application  of  needed  land  treatment  on  the  4.94 
million  acres  needing  treatment.  There  are  2.87  million  acres 
adequately  treated,  37  percent  of  the  total  agricultural  land. 

Table  VI -1  shows  that  the  largest  acreage  needing  treatment  is  on 
cropland.  The  three  major  land  uses,  crop,  pasture  and  forest  each 
have  needs  on  nearly  70  percent  of  the  acreage. 


TABLE  VI -1 

CURRENT  STATUS  OF  AGRICULTURAL  LAND  TREATMENT 
lowa-Cedar  Rivers  Basin 


Land  Use  : 

Total  : 

Acreage 

Adequately 

Treated 

Needing 

Treatment 

Total 

:  Percent : 

Total 

Percent 

Cropland 

6,568 

2,364 

36 

4,204 

64 

Pasture  and  Range 

669 

207 

31 

462 

69 

Forest  and  Woodland 

310 

103 

33 

207 

67 

Other  Agricultural 

Land 

256 

191 

75 

65 

25 

Total  Agricultural 

Land 

7,803 

2,865 

37 

4,938 

63 
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Estimated  land  treatment  accomplishment  under  existing  or 
going  programs  are  shown  in  Table  VI-2,  The  Soil  Conservation  District 
Program  includes  all  cost  sharing  and  technical  assistance  available. 

The  projections  are  based  upon  the  accomplishments  from  1967  through 
1973,  a  6-year  base  period.  It  is  estimated  that  by  the  year  2020 
an  additional  2.7  million  acres  of  cropland,  324,000  acres  of  pasture, 
32,000  acres  of  forest  land  and  50,000  acres  of  other  land  uses  will 
be  receiving  adequate  land  treatment. 

The  table  also  shows  that  under  present  rates,  22  percent  of  the 
cropland,  21  percent  of  the  pasture,  and  56  percent  of  the  forest 
land  will  not  be  adequately  treated  50  years  from  now. 

The  opportunities  for  cropland  treatment  were  divided  into  five  alter 
natives.  Four  of  the  alternative  treatments  are  to  control  erosion 
and  one  to  control  wetness.  The  selected  treatments  are  as  follows: 

(1)  For  slightly  sloping  land,  minimum  tillage  practices  were 
selected  as  the  most  likely  alternative, 

(2)  For  moderately  sloping  land,  contouring  along  with  minimum 
tillage  was  selected, 

(3)  For  moderate  to  steep  soils  strip  cropping  or  terracing  was 
assumed  as  being  the  most  likely  alternative, 

(4)  Where  the  soils  are  very  steep  and  the  erosion  can  not  be 
reduced  to  a  tolerable  level  by  treatments,  the  alternative 
selected  was  to  change  the  land  use  to  permanent  cover,  either 
grass  or  trees, 

(5)  For  soils  with  a  wetness  problem  surface  and  subsurface  drainage 
systems  were  selected. 

The  land  treatment  program  for  pasture  land  was  divided  into  three 
categories  of  actions.  Where  the  plant  population  is  adequate  and 
involved  acceptable  species,  the  management  program  was  using  fertilizer 
weed  control  and  rotation  grazing.  Where  these  conditions  did  not 
exist,  then  pasture  re-establishment  was  one  solution  and  the  conversion 
of  pasture  to  woodland  was  the  other. 

The  needs  for  forest  or  woodland  treatment  are  for  reforestation 
and  timber  stand  improvement.  Elimination  of  livestock  grazing  is 
an  overlapping  need  and  on  the  same  acres  having  other  needs.  The 
estimated  land  treatment  costs  by  2020  are  shown  in  Table  VI -3. 
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TABLE  VI -2 


ESTIMATED  LAND  TREATMENT  ACCOMPLISHMENTS  BY  2020 
lowa-Cedar  Rivers  Basin 


Conservation  Treatment  : 

Present  : 

Needs  : 

Going  : 

Program  : 

Remaining 
Needs 
in  2020 

--  Acres  - 

Cropland 

Minimum  Tillage 

886,000 

700,000 

186,000 

Contouring  with  Minimum  Tillage 

1,236,000 

970,000 

266,000 

Strip  Cropping  &.  Terracing 

792,000 

400,000 

392,000 

Permanent  Cover 

162,000 

100,000 

62,000 

Drainage 

1,128,000 

530,000 

598,000 

Subtotal 

4,204,000 

2,700,000 

1,504,000 

Adequately  Treated 

2,364,000 

5,064,000 

Total 

6,568,000 

6,568,000 

Pasture 

Pasture  Management 

340,000 

255,000 

85,000 

Pasture  Re-establishment 

98,000 

68,000 

30,000 

Tree  Planting 

2,000 

1,000 

1,000 

No  Feasible  Treatment 

22,000 

0 

22,000 

Subtotal 

462,000 

324,000 

138,000 

Adequately  Treated 

207,000 

531,000 

Total 

669,000 

669,000 

Forest 

Reforestation 

86,000 

28,000 

58,000 

Timber  Stand  Improvement 

121,000 

4,000 

117,000 

Subtotal 

207,000 

32,000 

175,000 

Adequately  Treated 

103,000 

135,000 

Total 

310,000 

310,000 

(Elimination  of  Grazing 

77,000 

40,000 

37,000) 

(Erosion  Control  VnV 

77,000 

40,000 

37,000) 

Other  Land 

Needing  Treatment 

65,000 

50,000 

15,000 

Adequately  Treated 

191,000 

241,000 

Total 

256,000 

256,000 

*Non-federal  rural  land.  It  includes  farmsteads,  farm  roads,  feed  lots, 
ditch  banks,  fence  and  hedge  rows,  non-farm  residences,  investment  tracts^ 
and  the  like. 

“'“'These  practices  are  on  areas  already  in  forest  land  treatment  program. 
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TABLE  VI-3 

COST  OF  PRESENT  LAND  TREATMENT  PROOIAM  BY  2020 
lowa-Cedar  Rivers  Basin 


Land 

Use 

Installation 

Cost 

Technical 

Assistance 

Totals 

-1000' s  Dollars - 

— 

Forest 

2,000 

1,000 

3,000 

Cropland 

77,000 

Pasture 

8,000 

72,000* 

160,000 

Other 

3,000 

TOTAL 

90,000 

73,000 

163,000 

*This  is  an  annual  cost  of  $0,20/acre,  based  on  Fiscal  1973  data. 

It  is  not  possible  to  separate  this  cost  by  land  use. 

B.  WATER  SUPPLY  AND  WATER  QUALITY 

The  greatest  pollutant,  by  volume,  of  streams  and  reservoirs  has 
been  identified  as  sediment.  The  principal  source  of  sediment  is  from 
agricultural  land.  Sediment  combines  with  phosphate,  nitrogen,  and 
other  agricultural  chemicals  and  affects  water  quality. 

Conservation  measures  control  erosion.  These  measures  are  identified 
in  section  VI .A.  along  with  opportunities  for  their  installation. 

Reservoir  sites  throughout  the  Basin  were  inventoried  and  192  identified 
as  having  physical  potential  for  water  storage.  Many  of  these  would 
be  suitable  for  storage  of  water  for  community  or  industrial  uses. 

A  few  of  these  could  be  included  in  small  watershed  projects  under 
Public  Law  566  and  be  developed  as  multiple -purpose  reservoirs  with 
municipal  and  industrial  water  storage  added.  Cost  sharing  is  not 
available  for  this  purpose  under  the  current  program.  With  other  purposes 
paying  for  a  large  portion  of  the  cost,  a  relatively  economical  reservoir 
can  be  obtained  for  municipal  and  industrial  water  storage. 

Twelve  potential  downstream  sites  were  identified.  Some  would  have 
adequate  capacity  to  supplement  stream  flow  during  dry  periods  to 
improve  downstream  water  quality.  Figure  VI-1  shows  the  approximate 
location  of  all  identified  sites. 

C.  FISH  AND  WILDLIFE 

3.  small  portion  of  the  Basin  is  publicly  owned,  therefore 
opportunities  to  develop  fish  and  wildlife  population  are  greatest 
on  privately  owned  land.  Land  use,  the  most  important  factor  affecting 
wildlife  population,  is  controlled  by  man  and  subject  to  change. 
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to  prevent  spreading.  The  SCS  plant  materials  program  could  work 
toward  selction  or  development  of  a  shrub  suitable  for  this  purpose. 

Most  of  the  previously  mentioned  opportunities  are  available 
now.  Publicizing  these  opportunities  to  land  users  by  all  groups 
interested  in  resource  conservation  would  help  convert  opportunities 
into  wildlife.  Other  opportunities  are  available;  however,  they 
will  require  more  effort.  Several  involve  research  and  could  affect 
the  income  of  land  users. 

D.  RECREATION 

Future  plans  for  recreational  development--both  new  areas  and 
expansion  of  existing  si tes --include  opportunities  by  State,  regional, 
county,  city.  Federal,  and  private  enterprises. 

1.  State 

State  recreation  plans  have  been  developed  for  both  Iowa 
and  Minnesota.  A  number  of  new  recreational  areas,  in  addition 
to  expansion  of  existing  ones,  are  planned  for  future  acquisition 
and  development.  Appendix  D-3  lists  these  recreation  sites  to 
be  developed. 

2.  Regional,  County,  and  City 

Regional,  county,  and  city  governments  currently  have  plans 
for  acquiring  and  developing  recreational  sites.  These  include 
both  water-based  and  land-based  sites  for  high  intensity  recreational 
use,  dispersed  recreational  use  in  greenbelts,  and  other  kinds 
of  open  space  lands,  county  forests,  and  environmental  corridor 
developments.  Appendix  D-4  indicates  the  geographic  location  and 
magnitude  of  these  planned  developments. 

3.  Federal 

Currently  the  Soil  Conservation  Service  and  the  Corps  of 
Engineers  are  studying  potential  reservoir  sites  within  the  Basin. 
These  future  developments  could  include  both  water-based  and  water- 
related  recreational  activities. 

a.  Soil  Conservation  Service 

Multiple -purpose  reservoir  opportunities  include  potential 
dam  sites  throughout  most  of  the  Basin.  Most  of  the  sites  are 
located  in  the  south -central  part  of  the  Basin  where  the  greatest 
need  is  likely  to  occur  in  the  future.  Potential  reservoir  sites 
and  areal  extent  are  shown  in  Table  VI -4.  The  average  size  of 
the  recreation  pool  is  204  surface  acres. 
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TABLE  VI-4 

POTENTIAL  RESERVOIR  SITE  INVENTORY  SUMMARY* 
SOIL  CONSERVATION  SERVICE 
lowa-Cedar  Rivers  Basin 


Subbasin 

No.  of 
Sites 

Recreation 

Pool 

(Ac.) 

Recreation 

Land 

(Ac.) 

Cedar  R.  -  la. 

38 

7,323 

21,969 

-  Minn. 

3 

620 

1,860 

Flint  R. 

11 

2,995 

8,985 

Iowa  R. 

120 

24,595 

73,785 

Shell  Rock  R. 

6 

825 

2,475 

W.  Fk.  Cedar  R. 

- 

- 

- 

Iowa  Total 

175 

35,738 

107,214 

Minn.  Total 

3 

620 

1,860 

Grand  Total 

178 

36,358 

109,074 

*  Summarized  from  Water  Impoundment  Opportunities  Study, 
lowa-Gedar  Rivers  Basin  Study. 

Data  on  the  location  of  inventoried  sites,  storage  capacities, 
and  water  surface  areas,  is  available  on  request  from  the  Soil 
Conservation  Service.  While  these  reservoir  sites  are  shown  as 
multiple-purpose  developments,  some  could  be  developed  for  recreation. 

b.  Corps  of  Engineers 

The  Corps  of  Engineers  has  studied  twelve  potential  reservoir 
sites  in  the  Basin--four  in  the  northern  part,  four  concentrated 
in  the  central  part,  and  four  in  south -central .  All  are  located 
in  Iowa.  Investigations  of  these  sites  were  reconnaissance  level 
using  available  data.  Both  water-based  and  water'^related  recreational 
activities  could  be  included,  if  any  of  these  sites  are  developed. 

The  average  surface  water  area,  based  on  ten  reservoirs  with  acreage 
estimates,  is  about  7,900  acres. 

Table  VI -5  summarizes  the  number  of  sites  and  related 
water  areas  by  Subbasin.  The  largest  site  being  studied  is  the 
Finchford  Reservoir  on  the  West  Fork  Cedar  River  with  an  estimated 
water  surface  area  of  24,000  acres. 
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TABLE  VI -5 


POTENTIAL  RESERVOIR  SITES* 

STUDIED  BY  THE  U.S.  ARMY,  CORPS  OF  ENGINEERS 
lowa-Cedar  Rivers  Basin 


Subbasin 

:  No.  of  : 

:  Sites  : 

Reservoir 

Area 

(acres) 

Cedar  River 

4 

16,040** 

Iowa  River 

6 

38,630 

Shell  Rock  River 

1 

No  estimate 

West  Fork  Cedar  River 

1 

24,000 

Flint  River 

None 

None 

Iowa  Total 

12 

78,670 

Minnesota  Total 

None 

None 

Grand  Total 

12 

78,670 

■^Summarized  from  Water  Impoundment  Opportunities  Study, 
lowa-Cedar  Rivers  Basin  Study. 

'^'^^Acreage  shown  is  for  3  reservoirs;  no  estimate  available 
for  the  other  one. 


4,  Private  Sector 

There  is  a  potential  for  future  private  recreational  develop¬ 
ments  and  additional  development  of  existing  sites.  In  many  cases, 
the  private  owner  or  operator  can  provide  facilities  for  recreational 
activities  that  the  government  sectors  would  not  ordinarily  provide. 
These  developments  could  then  complement  State,  regional,  county, 
local,  and  Federal  developments.  Normally,  these  developments 
would  include  hunting  preserves,  fishing  lakes,  horseback  riding 
farms,  recreational  trailer  parks,  and  other  specialized  developments. 
Unfortunately,  no  estimate  of  these  types  of  planned  developments 
is  available.  In  addition.  Soil  Conservation  Service  technicians 
inventoried  1315  farm  ponds  within  the  Basin.  Eighty-five  percent 

of  the  farm  ponds,  over  1,100,  occur  in  the  southern  half  of  the 
Basin. 
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Of  the  sites  inventoried,  1,255  ranged  from  1  to  5  acres  in 
size,  42  ranged  from  5  to  10  acres,  and  18  ranged  from  10  to  25 
acres. 


The  large  concentration  of  farm  ponds  within  the  south  central 
part  of  the  basin  becomes  quite  important  in  helping  supply  future  recreation 
needs  since  a  large  portion  of  the  total  projected  need  is  expected 
to  occur  in  this  area.  It  is  possible  that  landowners  within  this 
high  recreation  demand  area  could  benefit  monetarily  by  developing 
limited  recreational  facilities  adjacent  to  their  farm  ponds. 

No  estimates  are  available  indicating  the  magnitude  of  this  sector 
of  recreation  supply  as  it  relates  to  projected  future  needs. 

Appendix  D-5  shows  soil  limitations  for  various  recreational  uses. 

E.  RESOURCE  CONSERVATION  AND  DEVELOPMENT  PROJECTS 

The  RC&D  (Resource  Conservation  and  Development  Program)  was  authorized 
by  the  Food  and  Agriculture  Act  of  1962.  It  expands  opportunities 
for  conservation  districts,  local  units  of  government,  and  individuals 
to  improve  their  communities  in  multiple-county  areas.  Measures  and 
technical  assistance  eligible  for  funding  through  RC&D  that  would 
improve  water  quality  or  supply  are: 

1.  Critical  area  treatment  (erosion  and  sediment  control). 

2.  Soil  and  water  management  for  agricul ture -re lated  pollutant 
control.  Practices  may  include,  but  not  limited  to,  holding 
ponds,  diversions,  terraces,  and  community  distribution  systems. 

3.  Accelerated  services  may  be  also  provided  to  assist  a  community 
where  severe  erosion  and  sediment  problems  in  a  drainage  basin 
above  the  water  supply  reservoir  are  adversely  affecting  the 
quantity  and  quality  of  water. 

4.  Multiple -purpose  considerations.  Although  RC&D  financial  cost- 
share  assistance  may  not  be  provided,  sponsors  should  be  encouraged 
to  include  multiple-purpose  uses  wherever  practical.  Municipal 

and  industrial  water  could  be  included  as  a  part  of  public  water- 
based  fish  and  wildlife  or  recreational  development.  A  proposal 
has  been  made,  but  not  yet  approved,  to  include  municipal  and 
industrial  water  as  eligible  for  financial  assistance. 

No  existing  RC&D  project  is  located  within  the  Basin.  However, 
opportunities  do  exist  for  the  establishment  of  such  projects. 

Interest  has  been  shown  in  organizing  an  RC&D  project  in  the  lower 
end  of  the  Basin  which  includes  Louisa,  Henry,  Des  Moines,  and 
Lee  Counties. 
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F.  POTENTIAL  WATERSHED  DEVELOPMENT 

The  opportunity  to  reduce  land  and  water  resource  problems 
through  project  action  were  divided  into  two  groups.  Where  the 
watershed  has  local  interest,  and  was  found  physically  and  economically 
feasible  it  was  considered  an  "early  action"  project.  A  watershed 
that  had  potential  for  development  but  did  not  have  local  interest 
at  this  time  was  placed  in  the  "long  range"  development  group 
(Figure  VI -2). 

The  physical  and  economic  data  on  the  "early  action"  projects 
are  shown  in  Tables  VI -6  and  VI -7 . 


TABLE  VI -6 

AVERAGE  ANNUAL  BENEFITS  AND  COSTS  OF  STRUCTURAL  MEASURES  - 
POTENTIAL  EARLY  ACTION  DEVELOPMENTS 


lowa-Cedar  Rivers  Basin 


Potential 

Development 

AVERAGE  ANNUAL  : 

BENEFITS  . 

Total  : 

AVERAGE  ANNUAL 
COSTS 

Total 

Ralston  Creek 

________  Dollars  - 

272,000 

224,000 

W.  Branch  Iowa  River 

1,163,000 

364,000 

Drainage  District  #3 

213,000 

62,000 

Turtle  Creek 

570,000 

248,000 

Total 

2,218,000 

898,000 

The  total  installation  cost  of  the  four  "early  action"  projects 
is  $12.2  million.  The  annual  cost  using  5  7/8  percent  interest 
rate  for  amortization  is  $898,000  with  an  annual  benefit  of  $2.2 
million.  In  addition  to  the  "early  action"  projects  there  are  a 
number  of  watersheds  that  have  potential  for  project  development 
but  are  not  organized  or  ready  now.  These  are  grouped  as  "long 
range"  potential.  They  are  shown  on  Figure  VI -2  in  yellow.  The 
yellow  areas  north  and  west  of  Marshall  County  are  potential  flood 
prevention  drainage  projects.  They  were  not  studied  in  detail  but 
were  identified  on  the  basis  of  past  experience.  The  watersheds 
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in  Marshall  County  and  south  were  studied  in  some  detail.  Potential 
reservoirs  were  located,  water  surface  profiles  and  flood  routings 
were  made.  Potential  benefits  for  the  "long-range”  projects  were 
also  evaluated. 

An  important  phase  of  a  small  watershed  project  is  the  land  treatment 
measures  planned  to  be  installed  before,  or  concurrently  with,  the 
structural  measures.  The  acres  and  costs  of  the  land  treatment 
program  within  these  projects  was  not  determined  in  detail.  During 
more  detailed  planning,  estimates  can  be  made  that  lead  to  additional 
funds  for  land  treatment  acceleration  within  the  project  areas. 

G.  NEW  PROGRAMS  OR  AUTHORITIES 

1,  Flood  Hazard 


The  Flood  Hazard  Analysis  Program  is  one  of  the  new  USDA 
programs  that  provides  an  opportunity  to  identify  flood  prone 
areas.  The  cooperative  Flood  Hazard  Analysis  Program  provides 
basic  technical  data  about  flood  hazards  in  flood  plain  areas. 
Reports  developed  as  a  result  of  flood  hazard  analyses  are  used 
by  states,  municipalities,  planning  commissions,  and  other  units 
of  government  responsible  for  land  use  planning  and  flood  plain 
regulation. 


A  flood  hazard  analysis  is  generally  the  result  of  a  cooperative 
agreement  between  a  local  unit  of  government,  the  responsible 
state  agency,  and  the  Soil  Conservation  Service.  An  agreed-to 
plan  of  study  outlines  the  responsibilities  of  each  of  the  cooperating 
units.  At  the  present  time  there  are  no  cooperative  flood  hazard 
analyses  being  carried  out  in  the  Basin. 
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CHAPTER  7 

EFFECTS  OF  PROGRAMS 

Land  water  resource  development  can  be  accomplished  through  (1) 

USDA  programs  now  in  effect,  (2)  State  funded  programs,  (3)  local  projects, 
(4)  Corps  of  Engineers  and  other  federal  agencies,  and  (5)  new  federal, 
state  or  local  programs  or  authorities. 

The  discussion  on  the  effects  of  programs  that  follows  does  not  specify 
which  of  the  above  opportunities  will  be  used  in  order  to  implement 
potential  developments.  The  effects  of  works  of  improvements  upon  the 
Basin  land  and  water  resources  and  their  effects  upon  the  Basin  popula¬ 
tion  will  be  discussed. 

The  potential  developments  will  affect  the  physical  landscape,  culture, 
and  economy  of  the  Basin,  Not  all  of  these  effects  can  be  quantified 
in  similar  units.  In  some  instances,  they  are  not  readily  identifiable 
and  may  not  become  apparent  until  a  development  program  is  implemented. 

Proposals  set  forth  in  this  report  are  directed  toward  improvement  in 
the  quality  of  life  through  contributions  to  the  objectives  of  national 
economic  development  and  environmental  quality. 

A.  EARLY  ACTION  PROJECTS 

1.  Hydrology 

There  are  three  reservoirs  in  the  early  action  projects, 
all  in  Ralston  Creek  Watershed,  Their  combined  drainage 
area  is  4,5  square  miles,  51  percent  of  the  watershed  area. 

These  reservoir  sites  offer  the  opportunity  to  store  1,840 
acre-feet  of  runoff.  They  could  be  used  to  make  220  acres 
of  multiple-purpose  lakes. 

There  are  three  early  action  projects ,  West  Branch  Iowa 
River,  Turtle  Creek  and  Drainage  District  No.  3  Watersheds, 
that  involve  mult iple -purpose  water  management.  The  management 
of  runoff  water  to  reduce  flood  damages  and  provide  drainage 
are  the  purposes  for  development  of  these  projects.  Extensive 
hydraulic  modeling  on  two  of  the  three  projects  studied 
failed  to  reveal  significant  downstream  effects. 

2.  Sedimentation 

Watershed  protection  with  the  application  of  needed  land 
treatment  measures  will  reduce  erosion  on  farm  and  forest 
land.  Reducing  erosion  helps  maintain  the  productive  ability 
of  the  land  so  that  food  may  be  produced  at  minimum  cost. 
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Land  treatment  measures  are  effective  for  local 
sediment  control  and  water  quality  improvement.  About  50 
percent  of  the  gross  eroded  sediment  from  a  specified  one 
square  mile  watershed,  is  delivered  to  the  outlet.  On  a 
watershed  with  a  100  square  mile  drainage  area,  13  percent 
of  the  total  erosion  is  delivered.  The  fact  that  local  water 
quality  is  easier  to  improve  than  downstream  water  quality 
is  particularly  significant  because  there  are  many  more 
miles  of  small  streams  than  large  ones.  In  LRA  108,  each 
square  mile  of  land  has  two  miles  of  streams.  In  LRA  103 
each  square  mile  has  one  mile  of  stream. 

West  Branch  Iowa  River  Watershed 

The  West  Branch  Iowa  River  is  a  95,000  acre  (149  square  mile) 
watershed  that  lies  along  the  northwestern  edge  of  the  lowa-Gedar 
Rivers  Basin.  It  joins  the  East  Branch  Iowa  River  at  Belmond  to 
form  the  Iowa  River.  The  West  Branch  flows  generally  south  and 
slightly  east.  Soils  and  topography  are  typical  of  LRA  103,  the 
Central  Iowa  and  Minnesota  Till  Prairies. 

The  major  problem  is  21,000  acres  of  nearly  level  land  with  excess 
water  adjacent  to  the  river.  Most  of  this  land  consists  of  peat 
or  muck  soils  which  does  not  have  adequate  drainage  for  agricultural 
crop  production.  Existing  drainage  systems  generally  lack  needed 
capacity.  There  are  also  other  soils  that  have  inadequate  drainage. 

The  West  Branch  in  Wright  County  is  a  steep,  natural  channel  on 
limestone.  The  rock  bottom  ends  near  the  Hancock -Wright  County 
line  and  the  remainder  of  its  length  is  man  made.  The  existing 
ditch  was  dug  in  the  early  1900 ’s  and  has  inadequate  capacity 
to  protect  the  agricultural  land  from  excess  water.  The  stream 
has  one-half  foot  per  mile  gradient  for  the  first  12  miles  into 
Hancock  County. 

The  existing  38  miles  of  ditch  can  be  enlarged  to  meet  agricultural 
drainage  needs.  Design  and  development  of  the  proposed  channel 
modification  can  be  accomplished  so  fish  and  wildlife  values  associated 
with  the  present  system  can  be  mitigated  and  enhanced.  This  modification 
would  require  replacement  of  at  least  seven  county  road  bridges 
and  involve  approximately  4  million  cubic  yards  of  excavation. 

An  additional  830  acres  of  rights-of-way  is  also  needed. 

The  project  installation  cost  is  $4.9  million.  The  annual 
benefits  would  be  $1,163,000  with  annual  costs  of  $364,000.  The 
project  cost  includes  $503,100  for  mitigation  of  wildlife  habitat. 
Studies  determined  there  were  no  adverse  downstream  effects. 
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Ralston  Creek  Watershed 


Ralston  Creek  is  a  5,600  acre  (8.75  square  mile)  east  bank  tributary 
of  the  Iowa  River.  It  flows  through  Iowa  City  in  Johnson  County, 

Iowa  in  a  westerly  direction.  The  watershed  elevation  changes 
180  feet  in  four  and  one-half  miles,  about  40  feet  per  mile.  The 
soils  and  topography  are  typical  of  LRA  108,  the  Illinois  c.nd 
Iowa  Deep  Loess  and  Drift  area. 

Floodwater  and  sediment  from  Ralston  Creek  has  caused  major  damage 
in  Iowa  City  in  1932,  1941,  1950,  1956,  1962,  1965,  1967  and  1972. 

Eight  floods  have  occurred  in  forty  years  for  an  average  of  one 
major  flood  every  five  years. 

The  proposed  project  includes  three  floodwater  retarding  dams 
which  would  control  51  percent  of  the  watershed  area  along  with 
a  floodwater  diversion.  These  measures  could  protect  Iowa  City 
from  a  100  year  flood  event  from  Ralston  Creek. 

The  project  installation  cost  is  estimated  to  be  $3  million  or 
an  annual  cost  of  $224,000.  The  annual  benefits  are  estimated 
to  be  $272,000. 

Turtle  Creek  Watershed 

Turtle  Creek  Watershed  is  located  in  the  northeast  corner  of  Freeborn 
County,  Minnesota,  with  a  small  portion  in  Mower  County.  It  outlets 
into  the  Cedar  River  at  Austin,  Minnesota.  The  drainage  area  is 
96,000  acres  (150  square  miles). 

This  watershed  is  located  entirely  in  LRA  103.  The  perimeter  of 
the  watershed  has  from  low  to  moderate  relief  and  drains  toward 
the  center  area.  The  central  part  is  an  old  lake  bed  with  no  appreciable 
relief.  This  flat  area  was  peat  soil  when  the  area  was  first  drained 
at  the  turn  of  the  century.  Subsidence  has  taken  place  and  little 
of  this  peat  remains. 

Eighty  percent  of  the  land  is  used  as  cropland.  The  uplands  are 
used  largely  for  production  of  corn  and  soybeans,  and  the  central 
portion  is  used  for  production  of  sugar  beets ,  potatoes ,  onions , 
corn,  and  soybeans.  There  are  12,000  acres  in  the  central  area 
subject  to  excess  water  problems.  The  major  problem  is  lack  of 
gradient  from  Hollandale  to  Austin.  When  the  Cedar  River  is  flooding, 
water  can  back  into  the  Hollandale  area. 

Proposed  structural  measures  to  meet  project  objectives  include 
the  following:  14.1  miles  of  floodway  diversions,  2.0  miles  of 
floodways,  2.6  miles  of  channel  work,  and  five  pumping  stations. 

These  measures  would  protect  the  problem  area  from  outside  water 
and  could  provide  a  system  for  water  level  management. 
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The  cost  of  installation  of  structural  measures  is  estimated  to 
be  $3,4  million.  The  total  annual  cost,  including  operation  and 
maintenance,  would  be  $248,000  with  annual  benefits  of  $569,600. 

Drainage  District  No,  3 

Drainage  District  No,  3  is  located  in  the  vTest-central  portion 
of  the  Basin  in  Hardin  County.  The  drainage  area  is  15,000  acres 
(23.4  square  miles).  The  original  Drainage  District  No.  3  installation 
included  a  hydraulically  improved  channel  8  miles  long.  This  channel 
provides  an  outlet  for  tile  mains  in  15  other  legal  drainage  districts 
or  subdistricts  along  with  many  other  tile  lines  within  the  watershed 
area  of  Drainage  District  No,  3,  Ninety-two  percent  of  this  watershed 
is  cropland. 

This  watershed  is  located  entirely  in  LRA  103,  The  topography 
is  gently  undulating  with  many  depress ional  and  low  lying  areas. 

These  depressional  areas  flood  frequently  and  many  other  areas 
have  crop  damage  from  excess  water.  About  6,900  acres  of  existing 
cropland  would  benefit  from  an  improved  drainage  system,  A  proposed 
system  of  23  miles  of  tile  mains  and  1,6  miles  of  channel  work 
would  provide  the  needed  drainage. 

Project  benefits  would  include  increased  crop  yields,  decreased 
production  costs,  and  the  opportunity  to  use  optimum  planting 
and  fertilizer  rates.  Installation  costs  were  estimated  to  be 
$921,100,  Including  operation  and  maintenance,  the  annual 'cost 
would  be  $62,000  and  annual  benefits  would  be  $224,200, 

B.  ALTERNATIVE  ACTIONS 

Table  VII-1  is  a  summary  of  alternatives  to  solve  the  problems 
and  meet  the  identified  needs  of  the  Basin.  The  effects  of 
these  alternatives  are  also  summarized. 
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^/Amortized  50  years  at  6  1/8%. 

2/  Total  estimated  installation  costs  $115,127,100 


CHAPTER  8 

COORDINATION  AND  PROGRAMS 
FOR  FURTHER  DEVELOPMENT 

In  the  Iowa -Cedar  Rivers  Basin  some  potential  development  will 
not  be  feasible  or  applicable  under  United  States  Department  of 
Agriculture  programs.  There  are  needs  for  which  programs  are  not 
presently  available. 

The  water  and  land  resources,  problems,  and  needs  were  inventoried. 
Potential  solutions  and/or  alternatives  were  identified.  Special 
emphasis  was  placed  on  the  problems  and  needs  identified  by  the 
State  sponsors  and  the  public.  Successful  implementation  of  the 
opportunities  presented  in  this  report  will  depend  on  coordination 
with  other  Federal,  State,  and  local  agencies  and  ultimately  upon 
acceptance  by  the  people, 

A,  ALTERNATIVE  APPROACHES 

An  alternative  to  meeting  conservation  needs  for  erosion  control 
is  to  continue  present  soil  and  water  conservation  programs.  Present 
programs  will  satisfy  some  needs,  but  will  not  supply  all.  Cost 
sharing  and  technical  assistance  will  need  to  be  increased  above 
current  rates  as  a  result  of  increasing  costs  and  more  sophisticated 
criteria. 

An  environmentally  oriented  plan  could  be  developed  with  environmental 
objectives  as  the  prime  consideration.  This  plan  would  emphasize 
the  improvement  of  fish  and  wildlife  resources,  recreational  developments, 
the  enhancement  of  environmental  corridors,  reforestation, 
pollution  abatement,  water  quality  improvement,  and  beautification 
programs , 

B,  PROJECTS  OR  MEASURES  NEEDED  BUT  NOT  PRESENTLY  AVAILABLE  THROUGH 

US  DA 

Resource  Conservation  and  Development  projects  could  be  used 
to  develop  and  carry  out  long-range  programs  to  increase  the  returns 
from  the  resource  base.  Resource  Conservation  and  Development 
projects  are  needed  to  accelerate  ongoing  resource  conservation 
programs.  The  organization  of  such  a  project  would  facilitate 
resource  planning  by  increasing  the  available  funds  for  planning 
and  application. 

The  water  bank  program  could  be  used  to  insure  a  constant  and 
necessary  amount  of  wetlands  in  the  Basin,  Diversification  of 
the  landscape  is  necessary  to  provide  adequate  habitat  for  many 
forms  of  wildlife.  This  program  would  compensate  landowners  to 
offset  taxes  and  decrease  incentive  to  farm  or  pasture  these  lands. 
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C.  OTHER  AGENCY  PROGRAMS  AND  THEIR  IMPACTS 


The  Agricultural  Stabilization  and  Conservation  Service  administers, 
on  a  cost  sharing  basis,  a  program  of  land  treatment  and  improvement. 

These  measures  materially  improve  watershed  protection.  Land  treatment 
programs  concentrated  on  areas  upstream  from  reservoirs  reduce  sediment, 
prolong  life,  and  benefit  the  community. 

The  U.S.  Army  Corps  of  Engineers  has  a  program  to  build  large  reservoirs 
such  as  Coralville  Lake  to  reduce  flood  damages  on  the  larger  streams. 
Coralville  Lake  receives  an  average  of  1,200  acre  feet  of  sediment  per 
year.  Studies  show  that  if  gross  erosion  could  be  kept  at  or  below  5 
tons  per  acre  per  year  in  the  Marshalltown  to  Coralville  Lake  area, 
the  sediment  accumulation  in  the  reservoir  would  decrease  by  over  one- 
third. 

Land  treatment  measures  on  the  areas  above  these  reservoirs  are  not 
planned  in  conjunction  with  the  project.  The  land  treatment  program 
is  limited  to  that  provided  by  the  ongoing  programs  of  the  Department 
of  Agriculture,  and  is  a  result  of  the  actions  of  independent  landowners. 
Emphasis  is  needed  on  a  program  to  promote  land  treatment  and  land 
use  adjustment. 

D.  NEW  PROGRAMS  OR  CRITERIA  TO  MEET  NEEDS 

Changes  in  present  authorities,  as  well  as  new  programs,  are 
needed  to  develop  the  resources  in  the  Basin.  Emphasis  is  needed 
on  a  program  to  promote  the  shifting  of  present  improper  land 
use  to  uses  that  meet  the  land's  capabilities.  This  could  include 
cost-sharing  on  clearing  forest  or  brushy  areas  better  suited 
to  farming  and/or  the  forestation  of  crop  and  pastureland  better 
suited  to  forest  or  wildlife  use. 

Land  use  planning  expertise  is  needed  to  provide  highway  designers 
and  urban  developers  with  physical  information  which  will  enable 
them  to  provide  adequate  safeguards  to  the  Basin's  water  and  land 
resources.  The  Soil  Conservation  Service  can  provide  soils  data 
pertaining  to  the  physical  suitability  of  soils  for  road  or  house 
building,  construction  of  sanitary  disposal  systems,  drainage 
characteristics,  and  other  information  about  the  capabilities 
of  the  soils  for  nonagricultural  use.  Specific  legislation  or 
ordinances  requiring  soil  suitability  surveys  to  be  made  prior 
to  construction  would  insure  more  satisfactory  developments. 

A  federal  wood  bank  program  should  help  preserve  and  utilize 
existing  small  private  forest  lands.  Such  a  program  would  compensate 
landowners  to  offset  taxes  and  lessen  any  monetary  incentive  to 
clear  these  lands.  Standards  and  eligibility  could  be  determined 
by  the  appropriate  State  and  Federal  agencies.  All  forms  of  forest 
resource  utilization  would  be  appropriate  providing  such  practices 
conform  to  multiple  use  and  sustained  yield  objectives. 
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To  help  satisfy  present  and  future  recreational  demand,  there 
is  a  need  for  additional  state  and  local  programs.  These  should 
provide  land  for  recreational  use,  the  development  of  recreational 
facilities,  and  the  protection  of  potential  recreational  resources. 

In  most  cases,  this  can  be  accomplished  by  providing  incentives 
for  the  development  and  use  of  private  land  for  recreational  purposes. 
Present  state  programs  that  provide  easements  and  rights-of-way 
on  private  land  for  access  to  lakes ,  rivers  and  streams  need  to 
be  accelerated.  Through  special  programs,  counties  and  municipalities 
could  provide  more  local  parks  and  recreational  areas.  There  is 
considerable  land  in  the  Basin  that  has  potential  value  for  recreation. 
Attempts  should  be  made  to  preserve  as  much  of  this  land  as  possible. 
Ideally,  these  areas  should  be  preserved  by  outright  acquisition, 
but  this  may  be  impractical  because  of  the  high  cost.  Other  ways 
of  providing  protection  to  this  land  would  be  flood  plain  zoning, 
tax  deferment,  setback  requirements,  and  easements. 

E.  POTENTIAL  UTILIZATION  BEYOND  NEEDS  OF  BASIN 

The  Basin  has  the  capacity  to  exceed  baseline  production  levels. 

This  production  could  be  utilized  to  satisfy  unmet  demands  arising 
from  such  sources  as  increased  exports  or  unexpected  increases 
in  domestic  demands. 

This  analysis  of  capability  was  made  under  the  assumptions 
that  product  prices  would  not  be  reduced  by  production  above  the 
baseline  level  and  that  this  extra  production  would  still  be  profitable 
to  the  producer.  Total  production  was  determined  under  these  assumptions 
and  the  limitations  that  the  Basin  must  still  produce  its  nationally 
allocated  baseline  share.  Development,  such  as  cropland  drainage, 
was  allowed  to  be  incorporated  as  long  as  it  returned  a  greater 
value  than  its  cost. 
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APPENDICES 


APPENDIX  A-1 


A.  Land  suited 

land  capability  classification 

lowa-Cedar  Rivers  Basin 

for  cultivation  and  other  uses  including  pasture, 

range,  woodland,  or  wildlife. 


Class  I 

These  soils  have  few  or  no  conditions  that  limit  their 
use.  They  can  be  safely  cultivated  without  special 
conservation  treatment. 

Class  II 

These  soils  have  some  natural  condition  that  limits 
the  plants  they  can  produce  or  that  calls  for  some 
easily  applied  conservation  practice  when  they  are 
cultivated . 

Class  III 

These  soils  have  more  serious  or  more  numerous 
limitations  than  those  in  Class  II.  The  limitations 
may  be  natural  ones,  such  as  steep  slope,  sandy  or 
shallow  soil  or  too  little  or  too  much  water.  Or 
the  limitation  may  be  erosion  accelerated  by  the  way 
the  land  has  been  used.  Thus  they  are  more  restricted 
in  the  crops  they  can  produce  or,  when  cultivated, 
require  conservation  practices  more  difficult  to 
install  and  maintain. 

Class  IV 

These  soils  have  very  severe  limitations  that  restrict 
the  plants  they  can  grow  or  the  number  of  years  they 
will  produce  a  cultivated  crop.  When  cultivated, 
they  require  very  careful  management.  In  humid  areas, 
they  are  suitable  for  occasional  but  not  regular 
cultivation;  in  subhumid  and  semiarid  areas,  crops 
fail  in  low-rainfall  years. 

B.  Land  generally  not  suitable  for  cultivation  but  suitable  for 
other  uses- 


Class  V 

These  soils  have  little  or  no  erosion  hazard  but  have 
some  condition  impractical  to  remove  that  limits 
their  use  largely  to  pasture,  range,  wood  production, 
recreation,  water  supply,  or  wildlife  food  and  cover. 
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Appendix  A-1  (Continued) 


Class  VI  These  soils  have  severe  limitations  that  make  them 

generally  unsuited  for  cultivation  and  restrict  their 
use  largely  to  pasture,  range,  wood  production, 
recreation,  water  supply,  or  wildlife  food  and  cover. 

Class  VII  These  soils  have  very  severe  limitations  that  make 

them  unsuited  for  cultivation  and  that  restrict  their 
use  to  pasture,  range,  wood  production,  recreation, 
water  supply,  or  wildlife  food  and  cover  with  careful 
management . 


Class  VIII  These  soils  and  land  forms  have  limitations  that 

prevent  their  use  for  commercial  plant  production  and 
that  restrict  their  use  to  recreation,  water  supply, 
or  wildlife  food  and  cover  with  careful  protection. 
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APPENDIX  A -2 


LAND  CAPABILITY  CLASSES  BY  LAND  USE* 
Entire  Basin 
lowa-Cedar  Rivers  Basin 


Class 

Cropland 

rPasture: 

Forest  : 

Other 

:  Total  : 

Per- 

Cent 

I 

1,064,100 

48,100 

10,500 

37,600 

1,160,300 

15 

II 

3,550,000 

304,600 

60,900 

124,300 

4,039,800 

52 

III 

1,548,900 

140,200 

50,500 

69,800 

1,809,400 

23 

Total  I-III 

6,163,000 

492,900 

121,900 

231,700 

7,009,500 

90 

IV 

219,900 

48,400 

24,500 

11,900 

304,700 

4 

Total  I-IV 

6,382,900 

541,300 

146,400 

243,600 

7,314,200 

94 

V 

14,800 

39,700 

83,900 

2,300 

140,700 

2 

VI 

121,800 

45,300 

25,900 

4,800 

197,800 

2 

VII 

48,800 

42,900 

53,800 

5,500 

151,000 

2 

VIII 

0 

0 

0 

0 

0 

0 

Total  V-VIII 

185,400 

127,900 

163,600 

12,600 

489,500 

6 

TOTAL 

6,568,300 

669,200 

310,000 

256,200 

7,803,700 

100 

Sheet  1  of  3 
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Appendix  A-2 

LAND  CAPABILITY  CLASSES  BY  LAND  USE* 
Iowa  Portion 
lowa-Cedar  Rivers  Basin 


Class 

Cropland 

: Pas  ture : 

Forest  : 

Other 

Total  : 

Per- 

Cent 

I 

1,005,900 

46,200 

10,100 

34,300 

1,096,500 

15 

II 

3,205,900 

287,400 

58,600 

106,800 

3,658,700 

51 

III 

1,405,100 

125,200 

47,000 

59,200 

1,636,500 

23 

Total  I-III 

5,616,900 

458,800 

115,700 

200,300 

6,391,700 

89 

IV 

216,700 

47,500 

24,100 

11,700 

300,000 

4 

Total  I-IV 

5,833,600 

506,300 

139,800 

212,000 

6,691,700 

93 

V 

14,800 

39,700 

83,900 

2,300 

140,700 

2 

VI 

119,500 

44,200 

25,300 

4,400 

193,400 

3 

VII 

48,800 

42,900 

53,800 

4,800 

150,300 

2 

VIII 

0 

0 

0 

0 

0 

0 

Total  V-VIII 

183,100 

126,800 

163,000 

11,500 

484,400 

7 

TOTAL 

6,016,700 

633,100 

302,800 

223,500 

7,176,100 

100 

Sheet  2  of  3 
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Appendix  A-2 


LAND  CAPABILITY  CLASSES  BY  LAND  USE* 
Minnesota  Portion 


lowa-Cedar 

Rivers 

Basin 

Class  : 

Cropland 

•  Pasture  • 

Forest 

:  Other  ’ 

Total  : 

Per- 

Cent 

I 

58,200 

1,900 

400 

3,300 

63,800 

10 

II 

344,100 

17,200 

2,300 

17,500 

381,100 

61 

III 

143,800 

15,000 

3,500 

10,600 

172,900 

28 

Total  I-III 

546,100 

34,100 

6,200 

31,400 

617,800 

99 

IV 

3,200 

900 

400 

200 

4,700 

■k-k 

Total  I-IV 

549,300 

35,000 

6,600 

31,600 

622,500 

99 

V 

0 

0 

0 

0 

0 

0 

VI 

2,300 

1,100 

600 

400 

4,400 

kk 

VII 

0 

0 

0 

700 

700 

kk 

VIII 

0 

0 

0 

0 

0 

0 

Total  V-VIII 

2,300 

1,100 

600 

1,100 

5,100 

1 

TOTAL 

551,600 

36,100 

7,200 

32,700 

627,600 

100 

*  Total  geographic  area  8,301,440  acres;  total  land  area  8,269,970 
acres;  total  water  area  31,470  acres. 

Sheet  3  of  3 

**  Less  than  1  percent. 

Source:  USDA  Conservation  Needs  Inventory. 
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Appendix  A-3  (continued) 
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*Less  than  .05  percent 
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Cedar  Percent  Cedar  Percent 

SRG  North  Half  Distribution  South  Half  Distribution 
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Appendix  A-3  (continued) _ 

Shell  Percent  West  Percent  Percent 

SRG  Rock  Distribution  Fork  Distribution  Flint  Distribution 
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*Less  than  0.5  percent. 


Appendix  A-3  (continued) _ 

Shell  Percent  West  Percent  Percent 

SRG  Rock  Distribution  Fork  Distribution  Flint  Distribution 
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*Less  than  .05  percent. 
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Appendix  B-1  (Continued) _ 

: _ IOWA _ :  MINNESOTA  ;  :  :TEX-  : 

CODE  DESCRIPTION  :  iDISTRI-  :  :DISTRI-  :  MAJOR  :  :TURE  : 

_ _ ;  LCU  :BUTION  ;  LCU  iBUTION  SOILS  ;  SLOPE  ; CLASS  ;  PROBLEMS 
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EMPLOYMENT  BY  INDUSTRIAL  AND  BUSINESS  GROUPING,  1960  and  1970 
lowa-Gedar  Rivers  Basin  Economic  Area 
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APPENDIX  B-5 

MANUFACTURING  FIRMS,  1958-67 
lowa-Cedar  Rivers  Basin  Economic  Area 
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appendix  B-6 


MANUFACTURING  FIRMS,  1973,  IOWA  PORTION  ONLY 
Iowa -Cedar  Rivers  Basin  Economic  Area 


Firms 

Number 

Distribution 

Percent 

Food  and  Kindred  Products 

222 

18 

Lumber  and  Wood 

59 

5 

Furniture  and  Fixtures 

26 

2 

Printing  and  Publishing 

158 

13 

Stone,  Clay,  and  Glass  Products 

107 

8 

Primary  Metal,  Fabricated  Metal 

146 

12 

Machinery  Manufacturers 

173 

14 

Electrical  Equipment 

26 

2 

Chemical  Products 

113 

9 

Other 

207 

17 

Total 

1,237 

100 

Source;  Iowa  Development  Commission  -  Iowa  Manufacturers,  1973- 

'Ha  ' 
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APPENDIX  B-7 


MANUFACTURING 

lowa-Cedar  Rivers  Basin  Economic  Area 


County 

Value  Added  by  Manufacture 

1958 

($1,000) 

1963 

($1,000) 

1967 

( million) 

Benton 

1,987 

543 

4.1 

Black  Hawk 

168,836 

224,197 

311.6 

Bremer 

5,067 

7,831 

D 

Butler 

408 

478 

0.3 

Cedar 

1,138 

1,312 

4.0 

Cerro  Gordo 

41,109 

44,512 

.  51.8 

Des  Moines 

56,479 

100,354 

189.1 

Floyd 

21,995 

D 

D 

Franklin 

2,719 

3,412 

4.7 

Grundy 

1,457 

3,086 

4.6 

Hancock 

1,258 

1,061 

2.2 

Hardin 

7,986 

8,073 

13.7 

Iowa 

8,936 

D 

D 

Johnson 

25,335 

57,679 

102.5 

Linn 

213,306 

321,987 

421.8 

Louisa 

361 

D 

D 

Marshall 

50,401 

73,765 

85.7 

Mitchell 

547 

483 

0.7 

Muscatine 

24,003 

40,370 

84.4 

Poweshiek 

2,654 

2,833 

6.3 

Tama 

3,426 

2,436 

4.4 

Winnebago 

420 

6,243 

15.8 

Worth 

389 

195 

0.4 

Freeborn 

27,940 

35,512 

49.8 

Mower 

58,384 

D 

D 

Total 

726,541 

936,362 

1,357.9 

Source:  Census  of  Manufacturers,  1958,  1963,  1967. 

D  -  Withheld  to  avoid  disclosing  figures  for  individual  companies. 
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RETAIL  ESTABLISHMENTS,  1958-67 
Iowa -Cedar  Rivers  Basin  Economic  Area 
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Source:  Census  of  Business,  1958,  1963,  1967 
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APPENDIX  B-10 


GROWTH  IN  SELECTED  SERVICES  FIRMS,  1963-67 


Iowa 

-Cedar 

Rivers  Basin  Economic 

Area 

Selected 

1963 

Services 

1967 

Service 

Firms 

Number 

Distribution 

Percent 

Firms 

Number 

Distribution 

Percent 

Change 

Percent 

1.  Hotels,  Motels, 
Tourist  Courts, 
and  Camps 

316 

6 

360 

6 

14 

2.  Personal  Services 

2,173 

43 

2,461 

43 

13 

3.  Misc.  Business 
Services 

432 

9 

848 

15 

96 

4.  Auto  Repair  and 
Service  Garages 

739 

15 

694 

12 

-6 

5.  Misc.  Repair 

Service 

901 

18 

831 

15 

-8 

6.  Motion  Picture 

69 

1 

75 

1 

8 

7 .  Other  Amusement 
and  Recreation 

390 

8 

459 

8 

18 

Total 

5,020 

100 

5,728 

100 

14 

Source:  Census  of  Business,  1963,  1967. 
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APPENDIX  B-12 

VALUE  OF  FARM  PRODUCTS  SOLD,  1950-1969 
Iowa -Cedar  Rivers  Basin  Economic  Area 
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Source;  U.So  Department  of  Commerce,  Bureau  of  Census,  Agricultural  Census,  1950,  1954,  1959,  1964, 
1969. 

*  Class  I-V  farms  only. 


APPENDIX  B-13 


FERTILIZER  AND  LIME  USED  ON  FARMS,  1954-1960 
lowa-Gedar  Rivers  Basin  Economic  Area 


1954 

1959 

1964 

1969* 

Fertilizer 

Number  of  Farms 

32,384 

30,973 

32,416 

25,503 

Amount  in  Tons 

187,536 

228,410 

377,306 

460,010 

Area  Applied  in  Acres 

2,129,420 

2,594,314 

2,733,906 

2,727,371 

Fertilizer  by  Crops 

Com 

Amount  in  Acres 

1,590,169 

2,345,556 

2,389,559 

2,232,853 

Amount  in  Tons 

131,214 

202,877 

260,008 

406,944 

Soybeans 

Amount  in  Acres 

N.A. 

22,464 

60,610 

220,681 

Amount  in  Tons 

N.A. 

1,854 

5,019 

18,376 

All  Crops 

Amount  in  Acres 

2,129,420 

2,594,314 

2,733,906 

2,727,371 

Amount  in  Tons 

187,536 

228,410 

377,306 

460,010 

Lime 

Number  of  Farms 

10,572 

5,451 

1 ,387 

5,662 

Total  Amount  in  Tons 

579,507 

358,377 

574,880 

589, nh 

Area  Applied  in  Acres 

254,809 

154,180 

246,978 

238,972 

Agricultural  Chemicals 

Control  of  Crop  Insects 
(acres  ) 

Control  of  Weeds,  Grass, 

/\ 

/V 

557,559 

1,103,928 

and  Brush  (acres) 

1,474,251 

2,274,697 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Census,  Agriculture  Census, 
1954,  1959,  1964,  and  1969. 


*  Class  I-V  farms  only. 
**  Not  ava liable. 
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APPENDIX  B-14 


CURRENT  LAND  USE  AND  PRODUCTION 
lowa-Cedar  Rivers  Basin 


Item 

Acres 

Yield 

Production 

(000) 

Corn 

2,699,071 

98.6 

Bu, 

266,128 

Oats 

509,505 

56.1 

Bu. 

29,620 

Soybeans 

1,369,980 

32.0 

Bu, 

43,839 

Alfalfa 

541,925 

3.4 

Tons 

1,843 

Other  Hay 

28,971 

2.0 

Tons 

58 

Com  Silage 

82,781 

15.7 

Tons 

1,300 

Cropland  Pasture 

453,073 

151.4 

AD** 

68,595 

Other  Crops''"' 

18,480 

Idle 

864,485 

Total  Cropland 

6,568,270 

Improved  Pasture 

270,154 

122.6 

AD 

33,121 

Other  Pasture 

399,046 

86.2 

AD 

34,398 

Total  Pasture 

669,200 

Grazed  Forest 

185,904*** 

65.0 

AD**** 

12,084 

Ungrazed  Forest 

123,936 

Total  Forest 

309,840 

Other  Agricultural 

Land 

256,270 

Total  Agricultural 

Land 

7,803,580 

Source:  USDA  Conservation  Needs  Inventory;  U.S.  Department  of 
Commerce,  Bureau  of  Census,  Agriculture  Census;  Statistical 
Reporting  Service, 

Other  crops  are  assumed  to  be  3.4  percent  of  the  oats 
acreage  and  would  include  wheat,  barley,  sorghums,  vegetables, 
etc . 


'■  AD  =  Animal  day  of  grazing. 

Sixty  percent  of'  the  forest  was  estimated  to  be  grazed. 

The  yield  was  assumed  to  be  75  percent  of  unimproved  pasture. 
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APPENDIX  B-15 

CURRENT  NORMAL  AND  PROJECTED  YIELDS  BY  SOIL  RESOURCE  GROUP  * 

lowa-Cedar  Rivers  Basin 
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Anpf;ndix  (continued) 
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Appendix  B-15  (Continued) 
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The  relative  productivity  of  each  SRG  was  escimated  so  tliat  the  current  ranking  or  yields  among  soils  was 
maintained.  These  yields  were  then  multiplied  by  the  current  normal  land  use  to  arrive  at  total  production. 
The  yrelds  were  then  normalized  so  that  the  total  production  figures  agreed  with  published  SRS  totals. 


APPENDIX  B-16 


CURRENT  AND  PROJECTED  FEED  UNIT  REQUIREMENTS 
lowa-Cedar  Rivers  Basin 


Item 

Current* 

1980 

2000 

2020 

(feed 

unit  per  pound 

live  weight) 

Beef  &  Veal** 

8.5 

8.0 

7.6 

7.0 

Pork 

4.3 

4.1 

3.7 

3.5 

Lamb  &  Mutton 

7.9 

7.5 

7.0 

6.5 

Turkeys 

3.7 

3.3 

3.0 

2.6 

Broilers 

2.4 

2.1 

1.9 

1.8 

Farm  Chickens' 

k**  5.5 

5.5 

5.5 

5.5 

Milk 

1.5 

1.4 

1.3 

1.2 

Eggs**** 

.53 

.46 

.42 

.40 

Source  :  Upper 

Mississippi  River 

Comprehens ive 

Basin  Study 

*  1959-62. 

As  s  ume  s 

75  percent  of  the 

production  from 

f eedlots . 

***  nIRAP  projection. 

****  Feed  units  per  egg. 


175 


APPENDIX  B-17 


TOTAL  FEED  UNIT,  ROUGHAGE,  AND  FEED  GRAIN  REQUIREMENTS 


lowa-Cedar  Rivers  Basin 


Current 

Normal 

1980 

2000 

2020 

(mill ion 

feed  units 

) 

Total  Feed  Required 

Beef  &  Veal 

5,236 

6,400 

6,840 

7,350 

Pork 

5,259 

6,560 

7,252 

8,260 

Lamb  &  Mutton 

190 

128 

154 

170 

Turkeys 

159 

280 

330 

377 

Broilers 

10 

8 

10 

13 

Farm  Chickens 

148 

138 

165 

192 

Milk 

2,348 

2,590 

3,418 

4,073 

Eggs 

790 

615 

680 

770 

Total 

14,140 

15,919 

18,469 

20,855 

Roughage 

Beef  &  Veal 

2,304 

2,688 

2,667 

2,646 

Pork 

458 

459 

508 

495 

Lamb  &  Mutton 

70 

46 

55 

61 

Turkeys 

Broilers 

Farm  Chickens 

Milk 

1 ,644 

1 ,671 

2,290 

2,607 

Eggs 

Total 

4,476 

4,954 

5,520 

5,809 

Feed  Grains 

Beef  &  Veal 

2,775 

3,584 

4,172 

4,550 

Pork 

4,339 

5,510 

6,237 

7,186 

Lamb  &  Mutton 

108 

73 

88 

97 

Turkeys 

111 

199 

241 

279 

Broilers 

6 

6 

8 

10 

Farm  Chickens 

148 

138 

165 

192 

Milk 

634 

751 

1 ,060 

1 ,385 

Eggs 

632 

523 

612 

693 

Total 

8,753 

10,784 

12,783 

14,392 
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ROUGHAGE  REQUIREMENT  SUMMARY 
lowa-Cedar  Rivers  Basin 


Item 

1967-69 

1980 

2000 

2020 

(thousand  animal  days) 

Permanent  Grazing  Lands 

Improved  Pasture 

33,121 

43,387 

49,681 

57,300 

Unimproved  Pasture 

34,398 

45,052 

51,597 

59,498 

Grazed  Forest 

12,084 

10,534 

9,109 

5,205 

Total  AD's 

69,603 

98,973 

110,387 

122,003 

(million 

feed  units) 

Total  Roughage  Required 

4,476 

4,954 

5,520 

5,809 

Total  Feed  Units  from 

Permanent  Grazing  Lands 

1,194 

1,484 

1,655 

1,830 

Residual  to  be  Supplied 

from  Cropland 

3,282 

3,470 

3,865 

3,979 

(Index) 

Index  of  Roughage  Required 

100 

106 

118 

121 

Yield  Index 

100 

130 

150 

173 

177 
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MAJOR  LAND  USE  IN  ACRES  BY  SUBBASINS,  YEAR  2000 
lowa-Cedar  Rivers  Basin 


Subbas in 

Cropland 

Pasture 

Forest 

Other 

Iowa 

North  Half 

728,943 

58,232 

19,821 

21,281 

South  Half 

1,661,631 

222,072 

121,349 

59,427 

Cedar 

Minnesota  Portion 

393,529 

23,976 

4,949 

18,926 

Iowa  Portion 

North  Half 

598,218 

57,172 

25,357 

21,548 

South  Half 

1,661,082 

156,382 

92,212 

72,037 

Shell  Rock 

Minnesota  Portion 

158,108 

12,107 

2,152 

13,794 

Iowa  Portion 

772,743 

67,213 

13,258 

31,057 

West  Fork 

456,501 

47,761 

7,992 

13,142 

Flint 

137,520 

24,290 

22,751 

5,056 

Total 

6,568,275 

669,205 

309,841 

256,266 

Percent  of  Land 

84 

9 

4 

3 
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APPENDIX  C-1 


lowa-Cedar  Rivers  Basin 
Fish  and  Wildlife 


Wildlife  populations  have  not  been  determined  numerically.  Iowa 
Conservation  Commission  and  Minnesota  Department  of  Natural  Resources 
personnel  utilize  index  methods  of  determining  relative  abundance  of 
various  wildlife  species.  Methods  are  variable  but  most  frequently 
used  are  call  counts  or  roadside  sighting  counts.  The  following  maps 
illustrate  wildlife  populations  using  a  high,  moderate,  low,  or 
infrequent  scale  of  occurrence. 
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Basin  and  Subbasin  Boundaries 
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Appendix  G-1  (cont'd) 

WILDLIFE  DISTRIBUTION 
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Basin  &  Subbasin  Boundaries 
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Basin  &  Subbasin  Boundaries 
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Basin  &  Sibbasin  Boundaries 
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Basin  &  Subbasin  Boundaries 
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APPENDIX  C-2 


GAME  ANIMALS,  GAME  BIRDS,  AND  FURBEARERS 
lowa-Gedar  Rivers  Basin 


Common  Name 

VVhitetail  Deer 

Whitetail  Jackrabbit 

Eastern  Cottontail  Rabbit 

Eastern  Fox  Squirrel 

Eastern  Gray  Squirrel 

Red  Fox 

Gray  Fox 

Raccoon 

Opossum 

Mink 

Short-tailed  Weasel 

Long-tailed  Weasel 

Least  Weasel 

Striped  Skunk 

Spotted  Skunk 

Beaver 

Muskrat 

Woodchuck 

Badger 

Coyote 

River  Otter 

Hungarian  Partridge 

Ring-necked  Pheasant 

Bob-V7hite  Quail 

Mourning  Dove 

VJilson '  s  Snipe 

Ruffed  Grouse 

Turkey 

Woodcock 

King  Rail 

Virginia  Rail 

Sora  Rail 

Canada  Goose 

Snow  Goose 

Blue  Goose 

VJhite-Fronted  Goose 


Scientific  Name 

Odocoileus  virginianus 
Lepus  townsendi 
Sylvilagus  floridanus 
Sciurus  niger 
Sciurus  carolinensis 
Vulpes  fulva 

Urocyon  cinereoargenteus 
Procyon  lotor 
Didelphis  Marsupialis 
Mustela  vison 
Mustela  erminea 
Mustela  frenata 
Mustela  rixosa 
Mephitis  mephitis 
Spilogale  purorius 
Castor  canadensis 
Ondatra  zibethica 
Mar mot a  monax 
Taxidea  taxus 
Canis  latrans 
Lutra  canadensis 
Perdix  perdix 
Phasianus  colchicus 
Colinus  virginianus 
Zenaidura  macroura 
Capella  gallinago 
Bonasa  umbellus 
Meleagris  gallopavo 
Philohela  minor 
Rallus  elegans 
Rallus  limicola 
Porzana  Carolina 
Branta  canadensis 
Chen  hyperborea 
Chen  caerulescens 
Anser  albifrons 
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Appendix  C-2  (Continued) 


Common  Name 

Mallard  Duck 
Black  Duck 
Gadwall  Duck 
Pintail  Duck 
Green-winged  Teal  Duck 
Blue-winged  Teal  Duck 
American  Widgeon  (Baldpate) 
Duck 

Shoveller  Duck 
Wood  Duck 
Redhead  Duck 
Canvasback  Duck 
Lesser  Scaup  Duck 
Ring-necked  Duck 
Buffle-Head  Duck 
Ruddy  Duck 

American  Merganser  Duck 
Hooded  Merganser  Duck 
Coot 

American  Golden-Eye  Duck 


Scientific  Name 

Anas  platyrhynchos 
Anas  rubripes 
Anas  strepera 
Anas  acuta 
Anas  carolinensis 
Anas  discors 

Mareca  americana 
Spatula  clypeata 
Aix  sponsa 
Aythya  americana 
Ay thy a  valisineria 
Aythya  affinis 
Aythya  col laris 
Gloucionetta  albeola 
Erismatura  jamaicensis 
Mergus  merganser 
Lophodytes  cucullatus 
Fulica  americana 
Glaucionetta  clangula 
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APPENDIX  C-3 


WILDLIFE  HABITAT  INVENTORY 
lowa-Cedar  Rivers  Basin 


The  quality  and  quantity  of  wildlife  habitat  is  important  in 
determining  the  carrying  capacity  of  any  area.  Data  to  evaluate  the 
wildlife  habitat  quality  and  quantity  was  obtained  by  SCS  District 
Conservationists  from  Conservation  Needs  Inventory  l°k  sample  areas. 

Seventeen  land  use  categories  were  established.  A  series  of 
management  factors  that  affect  habitat  quality  were  also  established 
to  describe  each  land  use  (see  example  forms).  For  all  160  acre 
sample  areas  the  acreage  in  each  land  use,  further  described  by 
management  system,  was  determined.  Data  was  gathered  so  it  could  be 
sorted  mechanically. 

The  sample  acreage  figures  were  expanded  to  a  county  basis  for  each 
land  use  and  management  system.  Each  factor  in  a  management  system 
was  assigned  a  value  from  .1  to  1.0.  By  multiplying  through  the 
factors  a  quality  rating,  called  the  "percent  of  potential",  was 
determined . 

Inventory  data  of  this  t5rpe  have  not  been  taken  before.  Periodic 
inventories  of  this  type  could  provide  base-line  information  to  compare 
future  habitat  studies.  Habitat  studies  coupled  with  wildlife  popula¬ 
tion  inventories  could  be  a  valuable  tool  in  the  management  of  the 
total  resource. 

More  detailed  information  is  available  from  the  SCS,  Des  Moines,  Iowa. 
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Appendix  C-3  (Cont'd.) 


INSTRUCTIONS  FOR  COMPLETION  OF  FORMS 

1.  Heading 

County  -  Will  be  number  of  your  county  as  on  license  plates. 

SCD  -  Will  be  the  same  as  used  on  253 's 

Sample  Area  -  Will  be  number  identifying  each  quarter-section.  These  are 
read  as  follows:  Vertical  columns  first,  horizontal  column 
second,  quarter-section  number  third.  They  are  recorded 
with  a  zero  before  vertical  and  horizontal  number,  for 
example  01  02  3R 

Subbasin  -  This  number  is  in  blue  on  county  map  as  well  as  subwatershed 
boundary  lines.  Quarter-section  on  a  subwatershed  boundary 
line  has  an  arrow  indicating  subwatershed  it  is  to  be  recorded 
in.  Quarter  sections  outside  of  lowa-Cedar  River  Basin  are 
in  red  with  identifying  number  also  in  red.  Complete  all 
CNI  sample  areas  in  your  county. 

2.  Each  land  use  will  be  inventoried  separately  using  one  line  of  the  form. 
Use  as  many  forms  as  you  need. 

3.  Use  only  code  numbers  or  letters  listed  on  remainder  of  form. 

4.  Consider  each  field  as  one  land  use.  Five  corn  fields  would  be  recorded 
on  five  lines. 

5.  The  amount  column  will  be  a  number  applying  to  the  unit  such  as,  acres 
of  crop  field  or  number  of  100-foot  stations  of  fence  row.  Your  best 
estimate  is  sufficient.  Photos  may  be  used  to  estimate  acreages  and 
lengths.  Report  to  the  nearest  acre  and  100-foot  station. 

6.  Dominant  vegetation,  grazing  practice,  ownership  and  land  form  columns 
will  not  apply  to  urban,  transportation  and  farmstead  land  uses. 

7.  Description  of  land  use  section  will  be  completed  starting  in  left  hand 
column.  Each  land  use  description  may  have  none,  one,  two  or  three 
items  describing  it;  fill  in  all  that  apply.  Use  only  descriptions  of 
land  use  that  correspond  with  land  use  code. 

8.  State  Conservation  Commission  wildlife  management  biologists  should  be 
contacted  for  assistance  in  completing  this  survey  although  they  may 
not  be  available  to  help  complete  the  entire  survey. 

9.  An  example  of  a  completed  form  is  attached 

10.  A  glossary  of  terms  is  attached. 

11.  Please  send  the  number  of  sportsmen  clubs  in  your  county  with  the  acreage 
they  lease,  own  or  otherwise  control  for  hunting  regardless  of  the  primary 
land  use. 

12.  If  you  have  any  questions,  call  Lyle  Asell,  Biologist  -  (515)  284-4260. 


Appendix  C-3  (Cont'd.) 


DEFINITION  OF  TERMS 


LAND  USE 
01  CROPLAND 

Land  used  primarily  for  the  production  of  adapted  cultivated  and  close¬ 
growing  crops  for  harvest,  alone  or  in  association  with  sod  crops. 

02  FARMSTEAD 

Land  used  primarily  for  dwellings,  barns,  pens,  corrals,  gardens,  small 
pastures,  and  other  uses  in  connection  with  operating  farms  or  ranches. 

03  HAYLAND 

Land  used  primarily  for  the  production  of  hay  from  long-term  stands  of 
adapted  forage  plants. 

04  GRASSLAND 

Land  used  primarily  for  the  production  of  adapted  forage  plants. 

05  RECREATION  LAND 

Land  and  water  used  primarily  for  recreation 
06  TRANSPORTATION  SERVICES  LAND 

Land  used  primarily  for  highways,  roads,  beltways,  railroads,  utility 
rights-of-way,  airports,  and  other  transportation  facilities,  together 
with  necessary  adjacent  facilities  such  as  approaches,  underground 
and  surface  utilities,  and  other  servicing  structures,  appurtenances, 
and  measures. 

07  WOODLAND 

Land  used  primarily  for  the  production  of  adapted  wood  crops  and  to 
provide  tree  cover  for  watershed  protection,  beautification,  etc. 

Does  not  include  farmstead  and  field  windbreak  plantings. 

08  URBAN  LAND  USED  FOR  ANY  OF  THE  FOLLOWING: 

Commercial  Industrial  Land  -  Land  used  primarily  for  buying,  selling,  and 
processing  goods  and  services  and  including  sites  for  stores,  factories, 
shopping  centers,  and  industrial  parks,  together  with  necessary  adjacent 
facilities  such  as  underground  and  surface  utilities,  access  streets  and 
alleys,  and  other  servicing  structures,  appurtenances,  and  measures. 
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Appendix  C-3  (continued) 


08  (continued) 

Community  Services  Land  -  Land  used  primarily  for  schools,  hospitals, 
churches,  libraries,  sewerage  and  water  treatment  plants,  sanitary 
land  fills,  public  parking  areas,  and  other  community  service  facilities, 
together  with  necessary  adjacent  facilities  such  as  underground  and 
surface  utilities,  access  streets  and  alleys,  and  other  servicing 
structures,  appurtenances  and  measures. 

Residential  Land  -  Land  used  primarily  for  permanent  dwellings,  such  as 
houses,  partments,  and  housing  developments,  including  adjacent 
facilities  such  as  underground  and  surface  utilities,  access  streets 
and  alleys,  and  other  servicing  structures,  appurtenances,  and  measures. 

09  WILDLIFE  LAND 

Land  managed  primarily  for  wildlife. 

10  STREAMS  -  Report  by  number  of  100-foot  stations. 

Water  flowing  in  a  channel  over  three  feet  wide. 

11  WETLANDS 

Lowlands  covered  with  shallow  water  during  some  period  of  the  year. 

12  LAKES  AND  PONDS 

A  body  of  water  in  a  natural  depression  or  man-made  impoundment. 

13  WINDBREAK 

One  or  more  rows  of  trees  and/or  shrubs  that  are  used  primarily  as 
protection  from  wind. 

14  ODD  AREAS 

Any  area  not  having  an  identifiable  use. 

15  FENCE  ROW-  Report  total  length  connected  with  quarter  section  sample 

by  number  of  100-foot  stations. 

Land  used  primarily  for  an  artificial  barrier  dividing  fields  or 
properties . 

16  OTHER  LAND 

Land  used  primarily  for  purposes  not  described  above  such  as 
vegetable  crops. 

17  WATERWAYS  OR  HEADLANDS 

Grassed  waterways  or  headlands  over  15  feet  wide. 
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DOMINANT  VEGETATION  -  The  vegetation  growing  on  nx)St  of  the  area  considered. 
01  DECIDUOUS  TREES  -  Trees  that  shed  all  their  leaves  annually, 

02  CONIFEROUS  TREES  -  Cone  bearing  evergreen  trees, 

03  SHRUBS  -  Bushy,  woody  plants  with  several  permanent  stems, 

04  ROW  CROPS  -  All  feed  grain  crops,  i.e,  corn,  beans,  sorghum,  etc. 

05  CEREAL  CROPS  -  Wheat,  oats,  rye,  barley,  etc. 

06  GRASS-LEGUME  -  A  field  having  a  grass  and  legume  growing  together. 

07  LEGUME  -  A  field  growing  a  legume  or  combination  of  legumes. 

08  COOL  SEASON  GRASSES  -  Except  bluegrass,  grasses  growing  mostly  during 
the  cool  months  such  as  Brome,  Orchard,  Reed  Canary,  Fescus,  etc. 

09  BLUE  GRASS  -  self  explanatory, 

10  PRAIRIE  GRASSES  -  Grasses  growing  during  warm  months  such  as 

Big  Bluestem,  Indiangrass,  Little  Bluestem,  Switchgrass,  etc, 

11  SEDGES,  CATTAILS  OR  BULRUSHES  -  Plants  growing  in  or  near  water. 

12  WEEDS  -  Annual  or  perennial  plants  growing  uncontrolled. 

13  OTHER  -  Any  other  vegetation  not  mentioned  above. 

GRAZING  PRACTICE  -  The  management  of  livestock. 

1  HEAVY  -  Little  forage  left  -  overgrazing. 

2  MODERATE  -  Some  forage  left  -  proper  grazing. 

3  SLIGHT  -  Very  little  grazing  with  a  large  amount  of  forage  remaining. 

4  FALL  ONLY  -  Grazing  is  allowed  only  during  fall  months. 

5  NONE  -  No  grazing  at  any  time. 

LAND  FORM  -  Location  of  land  in  a  watershed. 

1  UPLAND  -  Land  located  above  floodplain. 

2  BOTTOMLAND  -  Floodplain  of  any  creek  or  river. 

3  BOTH  -  Both  upland  and  bottomland  found  in  same  field. 

OWNERSHIP  -  Control  of  land  by  fee  title. 

1  PUBLIC  -  Owned  by  a  governmental  unit. 

2  PRIVATE  -  Owned  by  an  individual  or  corporation. 
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DESCRIPTION  OF  LAND  USE 

CROPLAND 

01  Intensive  row  crop  -  used  907o  of  crop  years  for  production  of  row  crops, 

02  Rotation  grass  and/or  legume  less  than  one-half  of  the  time  -  Row  crops 

grown  over  one-half  of  the  time.  Report  crop  being  grown  at  this  time. 

03  Rotation  grass  and/or  legume  over  one-half  of  the  time  -  Usually  in 

grass  and/or  a  legume  crop  but  row  crops  occasionally  grown.  Report 
crop  being  grown  at  this  time. 

04  Fall  Plowed  -  Any  tillage  operation  in  the  fall. 

05  Spring  Plowed  -  Any  tillage  operation  in  the  spring. 

06  Mulch  tillage  -  Crop  residue  is  remaining  on  surface  after  planting 

operations . 


FARMSTEAD 

07  Habitated  -  Farmstead  is  currently  occupied  by  someone. 

08  Abandoned  -  Farmstead  not  lived  in  and  will  not  be  in  the  foreseeable  future 

HAYLAND  -  No  description. 

GRASSLAND 


09  One  or  two  kinds  of  herbaceous  cover. 

10  Three  to  five  kinds  of  herbaceous  cover. 


11 

12 

13 

14 

15 


Six  to  10  kinds  of  herbaceous  cover. 

25  to  407,  of  the  area  in  large  trees  over  6  inches  in  diameter 
and/or  shrubs. 

25  to  40%  of  the  area  in  small  trees  -  less  than  6  inches  in  diameter 
and/or  shrubs. 

10  to  25  percent  of  the  area  in  mixed  sizes  of  trees  and/or  shrubs. 

Less  than  10  percent  of  area  in  scattered,  mixed  sizes  of  trees  and/or 
shrubs , 


RECREATION  -  Self-explanatory 
TRANSPORTATION  -  Self-explanatory 
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DESCRIPTION  OF  LAND  USE  (continued) 

WOODLAND 

26  Over  50%  of  the  area  has  undergrowth  vegetation  present  -  seedlings, 

shoots,  small  saplings  or  brush. 

27  Under  507o  of  the  area  has  undergrowth  vegetation  present  - 

seedlings,  shoots,  small  saplings  or  brush. 

28  Open  understory  -  no  undergrowth. 

29  Even  age  stand  -  Most  of  the  trees  are  about  the  same  size. 

30  Varied  age  stand  -  Several  sizes  are  present  in  the  stand. 

31  Mixed  species  stand  -  Several  species  of  trees  are  growing. 

32  Pure  species  stand  -  Only  one  or  two  species  of  trees  are  growing. 

URBAN 

33  Expanding  population  -  Population  has  been  increasing  over  last  ten  years. 

34  Decreasing  population  -  Population  has  been  decreasing  over  last  ten  years. 

35  Static  population  -  Little  change  in  population  over  last  ten  years. 

STREAMS  -  Dominant  vegetation  will  be  the  type  of  vegetation  growing  on 
stream  banks. 

36  No  visible  pollution  -  Not  polluted. 

37  Seasonal  pollution  -  Polluted  during  periods  of  heavy  runoff. 

38  Continuously  polluted  -  Self-explanatory. 

39  Ephemeral  flow  -  Flows  only  during  period  of  runoff. 

40  Intermittent  flow  -  Continuous  flow  through  some  seasons  of  the  year  but 

little  or  no  flow  through  other  seasons. 

41  Perennial  flow  -  Flows  at  all  times  except  during  extreme  drought. 

42  Bank  erosion  on  more  than  50%  of  the  bank  area. 

43  Bank  erosion  on  25-50%  of  the  bank  area. 

44  Bank  erosion  on  less  than  25%  of  the  bank  area. 

45  Banks  stable  -  Little  or  no  erosion. 
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DESCRIPTION  OF  LAND  USE  (continued) 

WETLANDS 

46  Open  water  -  No  emergent  vegetation  growing. 

47  Emergent  vegetation  on  46-607o  of  the  water  area. 

48  Emergent  vegetation  on  less  than  40%  or  more  than  60%  of  the  water  area. 

49  Area  cultivated  -  Crops  grown  at  some  time. 

50  Area  not  cultivated  -  Crops  never  grown. 

51  Water  continuously  present. 

52  Water  present  less  than  6  months  per  year. 

LAKES  AND  PONDS  -  Dominant  vegetation  will  be  the  type  growing  on  shore. 

53  Seasonal  pollution  -  Polluted  seasonally  nearly  every  year,  such  as 

during  spring  and  fall  rains  -  summer  algae  blooms. 

54  Infrequent  pollution  -  Polluted  occasionally  but  not  every  year. 

55  No  pollution. 

56  Continuous  pollution  -  Always  polluted. 

57  Over  0.5  acre  surface  area 

58  Under  0.5  acre  surface  area. 

59  Minimum  depth  over  ten  feet. 

60  Minimum  depth  under  ten  feet. 

WINDBREAKS 

61  Age  class  of  trees  2  to  5  years  -  Windbreak  has  been  planted  less  than  5  yrs. 

62  Age  class  of  trees  5  to  15  years  -  Windbreak  has  been  planted  between 

5  &  15  years. 

63  Age  class  over  15  years  -  Windbreak  is  over  15  years  old. 

ODD  AREAS 

64  Fenced  -  Livestock  are  excluded. 

65  Not  fenced  -  Livestock  are  not  excluded. 

FENCE  ROWS  -  No  description 
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APPENDIX  C-4 


WILDLIFE  HABITAT  QUALITY  DESCRIPTION 
lowa-Gedar  Rivers  Basin 


1.  Northern  Portion 

Cropland  provides  much  of  the  food  and  habitat  needs  of  wildlife 
species  because  of  the  large  acreage  devoted  to  this  use.  About 
81  percent  of  this  portion  of  the  Basin  is  used  for  cropland. 

The  quality  of  cropland  is  affected  by  such  factors  as  crop 
rotations,  tillage,  and  grazing.  There  is  little  crop  diversification 
with  93  percent  of  the  cropland  area  in  corn  or  soybeans  in  1973. 

This  is  believed  to  be  a  representative  year  of  the  cropping  portion 
since  only  4  percent  of  the  cropland  is  farmed  on  a  rotation  in 
which  grass  or  legumes  are  used  more  than  one-half  the  time. 

About  73  percent  of  the  cropland  is  prepared  for  crops  by 
fall  plowing,  20  percent  by  spring  plowing,  and  5  percent  by  some 
form  of  conservation  tillage.  After  crops  are  harvested  fields 
are  often  grazed  by  livestock.  Approximately  45  percent  of  this 
area  is  grazed  at  some  time  of  the  year,  usually  after  harvest. 

The  grassland  habitat  type  consists  of  pastureland,  hayland, 
grassed  waterways,  and  miscellaneous  smaller  grassy  areas.  The 
best  quality  grassy  habitat  cover  is  usually  in  small  grain  and 
legume  crops. 

Pastureland  generally  is  found  on  land  that  is  not  suitable 
for  cropping  such  as  areas  adjacent  to  watercourses;  it  is  the 
largest  land  use  of  the  grassy  habitat  type.  Bluegrass  is  the  dominant 
vegetation  on  60  percent  of  the  pastureland  acreage  and  grazing 
is  heavy  on  84  percent. 

Hayland  is  important  for  nesting  cover  and  usually  consists 
of  a  grass -legume  mix.  Sixty-two  percent  is  grazed  during  some 
portion  of  the  year  which  reduces  its  value  for  winter  cover  and 
nearly  all  is  mowed  for  hay.  About  1,5  percent  of  this  portion 
of  the  Basin  is  used  for  hayland  which  is  less  than  the  amount 
used  for  farmsteads. 

Grassed  waterways,  which  account  for  less  than  one-half  of 
1  percent  of  this  area,  are  used  to  convey  excess  water  from  cropland. 
They  consist  of  narrow  strips  of  tall,  cool  season  grasses  which 
can  provide  wildlife  cover.  About  50  percent  are  grazed  by  livestock 
during  some  portion  of  the  year. 

Transportation  routes,  including  roads,  railroads,  and  airports, 
can  be  beneficial  to  wildlife  because  they  usually  have  a  high 
quality  grass  cover.  Roads  account  for  nearly  89  percent  of  this 
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use  with  railroads  slightly  over  11  percent.  Roadsides  provide 
much  of  the  nesting  cover  for  pheasant. 

Farmsteads  average  3  acres  in  size  and  provide  nesting  and 
winter  cover  for  pheasant,  rabbit,  and  song  birds.  There  are  approx¬ 
imately  23,000  farmsteads  which  utilize  2.4  percent  of  the  area. 

Of  these,  15  percent  or  3,450  are  abandoned. 

Windbreaks  are  associated  with  about  50  percent  of  the  farmsteads. 
They  average  1.5  acres  in  size  and  are  important  for  winter  cover 
for  many  wildlife  species. 

Forest  land  is  limited  in  the  northern  portion  of  the  Basin, 
occurring  on  1.4  percent  of  the  area.  Forest  land  usually  occurs 
on  land  that  is  unsuited  to  either  row  crops  or  pasture,  or  on 
land  that  is  publicly  owned. 

Wildlife  land  is  a  minor  land  use  that  can  be  very  important 
to  a  variety  of  wildlife  species.  Most  are  composed  of  deciduous 
trees  and  bluegrass  and  occur  in  small  areas  that  are  widely  dispersed. 
These  areas  are  maintained  for  wildlife  habitat,  however,  about 
40  percent  are  grazed  during  some  portion  of  the  year. 

Idle  lands  are  usually  areas  that  are  not  economical  to  farm. 
Deciduous  trees,  cool  season  grasses,  and  weeds  are  the  dominant 
plants.  These  areas  provide  good  wildlife  cover  because  of  their 
peirmanence  and  small  amount  of  disturbance  that  occurs  by  grazing. 

The  vegetation  in  most  fence  rows  is  dominated  by  cool  season 
grasses.  Most  are  narrow  averaging  4  to  5  feet  idriich  limits  their 
value  as  wildlife  cover. 

2,  Southern  Portion 

The  southern  portion  of  the  Basin  has  more  diversity  in  the 
land  use  pattern  than  the  northern  portion.  This  creates  habitat 
favorable  to  more  wildlife  species.  Many  of  the  management  practices 
are  also  beneficial  to  wildlife;  however,  more  livestock  operations, 
such  as  cow-calf  herds,  affect  wildlife  habitat.  Seventy  percent 
of  all  the  land  in  the  southern  portion  is  grazed  during  some  portion 
of  the  year  as  opposed  to  45  percent  in  the  northern  portion  in 
Iowa . 


Approximately  89  percent  of  the  cropland  was  in  row  crops 
in  1973,  The  remaining  11  percent  was  in  grassy  habitat  crops, 
such  as  oats,  grass,  and/or  legumes.  Less  than  50  percent  of  the 
cropland  is  used  for  intensive  row  crop  production  with  the  remainder 
farmed  on  a  rotation  involving  grass  and/or  legumes. 

Twenty-two  percent  of  the  area  is  fall  plowed  and  mulch  tillage 
is  used  on  5  percent.  Seventy-five  percent  of  all  cropland  is  grazed 
during  some  period  of  the  year;  the  majority  is  in  the  fall  after 
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harvest.  The  relatively  large  amount  of  cropland  available  supplies 
enough  of  this  habitat  type  to  meet  the  needs  of  certain  wildlife 
species . 

Grassland  used  for  pasture  comprises  the  major  portion  of 
the  grassland  habitat  type.  Bluegrass  is  the  dominant  vegetation 
on  46  percent  of  this  area  and  cool  season  grasses  associated  with 
improved  pastures  are  found  on  34  percent.  Various  sizes  and  concentrations 
of  trees  and/or  shrubs  are  found  on  58  percent  of  the  pasture  area. 

Grazing  is  heavy  on  72  percent  of  the  area  and  less  than  2  percent 
is  not  grazed.  Nearly  15  percent  of  this  area  is  used  for  pasture 
which  reflects  the  importance  of  livestock  in  this  portion  of  the 
Bas in. 


Hay land  is  the  land  use  of  5  percent  of  this  area.  The  vegetation 
consists  mainly  of  grass-legume  or  straight  legume  seedings.  Most 
are  mowed  for  three  hay  crops  with  the  first  cutting  occurring 
in  May  or  June.  Over  90  percent  of  the  hay land  is  grazed  during 
some  period  of  the  year  with  most  of  it  occurring  in  the  fall. 

Grassed  waterways  are  more  abundant  in  this  portion  of  the 
Basin  and  add  diversity  to  cropland  habitat.  The  vegetation  is 
mostly  cool  season  grasses  and  grazing  occurs  on  80  percent  of 
this  area. 

Transportation  routes  are  mostly  roads  with  about  7.5  percent 
in  railroads.  Roadsides  are  not  as  important  for  nesting  areas 
as  in  the  northern  portion;  however,  they  do  provide  some  grassy 
habitat.  Railroads  usually  have  a  variety  of  vegetative  types  which 
provide  good  wildlife  habitat. 

Farmsteads  average  2  acres  in  size  and  provide  habitat  for 
a  variety  of  wildlife  species  including  rabbit,  squirrel,  pheasant, 
and  quail.  There  are  approximately  25,000  farmsteads  which  cover 
about  2.3  percent  of  the  area.  Of  these  10  percent  or  2,500  are 
abandoned . 

Windbreaks  occur  on  less  than  19  percent  of  the  farmsteads 
in  this  portion  of  the  Basin.  The  average  size  is  1.4  acres  and 
they  are  used  for  winter  cover  by  several  wildlife  species. 

Forest  land  provides  habitat  for  a  variety  of  wildlife  species. 

In  addition  the  edge  created  when  forest  land  meets  other  land 
uses  is  some  of  the  most  valuable  wildlife  habitat. 

The  primary  use  of  one  percent  of  the  land  in  farms  is  for 
wildlife  habitat.  Deciduous  trees  are  the  dominant  vegetation 
on  77  percent  and  cool  season  grasses  on  17  percent  of  this  area. 
Grazing  is  heavy  on  20  percent  of  the  wildlife  area  while  65  percent 
are  not  grazed. 
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Idle  areas  are  generally  small,  averaging  less  than  4  acres 
in  size.  They  have  deciduous  trees  on  42  percent  of  the  area  and 
grasses  or  legumes  on  28  percent.  Fifty-five  percent  are  grazed 
during  some  portion  of  the  year,  with  6  percent  heavily  grazed. 

Threatened  wildlife  species  do  not  reside  in  the  Basin, 

The  Peregrine  Falcon,  listed  by  the  U,S,  Fish  and  Wildlife  Service, 
as  being  a  threatened  species,  has  been  sighted  in  the  Basin  during 
migration  periods.  The  threatened  Southern  Bald  Eagle  also  occurs 
occasionally  during  migration  periods.  The  range  of  the  threatened 
Indiana  Bat  extends  into  a  small  portion  of  the  area.  It  probably 
does  not  occur  because  of  the  lack  of  limestone  caves  that  are 
an  important  component  of  its  habitat.  No  documentation  of  its 
occurrence  is  available  in  the  area. 
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PROPOSED  RECREATION  AREAS 
(Based  on  Regional  &  County  Plans) 
lowa-Cedar  Rivers  Basin 


vO 

U-l 

o 


<u 

60 

nJ 


0) 

03 


225 


Appendix  D-4  (Continued) _ _ 
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The  soil  association  numbers  correspond  with  those  on  Figure  II-5,  Soil  Association  Map. 
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The  soil  association  numbers  correspond  with  those  on  Figure  II-5,  Soil  Association  Map. 


APPENDIX  E-1 


DRAINAGE 

lowa-Cedar  Rivers  Basin 


As  part  of  the  lowa-Cedar  Rivers  Basin  study,  the  Soil  Conservation 
Service  inventoried  the  legal  drainage  districts  using  tile  mains 
as  major  outlets.  Only  the  upper  areas  of  the  Iowa  and  Cedar  Rivers 
subbasins  and  all  the  area  of  the  Shell  Rock  River  and  the  West 
Fork  Cedar  River  subbasins  were  reviewed.  Very  few  legal  drainage 
districts  utilizing  tile  mains  exist  in  the  remainder  of  the  Basin. 

There  were  528  legal  districts  with  a  total  area  of  611,290  acres 
inventoried.  These  range  in  size  from  80  to  6,600  acres  with  an 
average  size  of  1,160  acres.  The  maximum  tile  main  size  was  48 
inches  in  diameter  with  many  from  30  to  48  inches.  Most  of  these 
systems  inventoried  were  installed  between  1906  and  1920. 

Relating  the  plan  of  records  maintained  by  county  auditors  to 
present  day  criteria,  it  can  be  reasonably  assumed  that  over 
50  percent  of  these  drainage  districts  studied  have  inadequate  tile 
main  systems.  Present  day  criteria  for  a  high  majority  of  the 
drainage  systems  in  ERA  103  calls  for  a  drainage  coefficient  of 
one -half  inch.!./ 

The  present  criteria  for  tile  main  capacity  listed  in  the  "Iowa 
Drainage  Guide"—'  is  as  follows; 

Drainage  Coefficients  of  New  Systems  for  General  Field  Crops 

The  drainage  coefficient  for  new  mains  and  laterals  is  selected 
according  to  the  degree  of  existing  surface  drainage. 

If  surface  inlets  must  be  used  to  drain  potholes  when 
adequate  surface  drainage  does  not  exist,  the  tile  should 
have  a  capacity  to  remove  runoff  from  the  entire  watershed 
area  which  drains  toward  the  inlet,  at  the  rate  of  one -half 
inch  in  24  hours.  This  capacity  should  be  provided  whether 
or  not  the  surface  inlets  are  initially  installed.  An 
exception  may  be  made  for  small  potholes  when  surveys  are 
available  so  that  the  volume  of  the  potholes  can  be  determined 
accurately.  In  this  case,  a  tile  capacity  to  remove  three- 
eighths  inch  per  24  hours  from  the  land  area  which  needs 
tile  drainage  plus  the  capacity  to  remove  the  volume  of  the 
pothole  in  24  hours  is  sufficient. 


\J  A  drainage  system  designed  with  a  drainage  coefficient  of  one-half 
inch  has  capacity  to  remove  one-half  inch  of  water  from  the  entire 
drainage  area  during  a  24-hour  period. 
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Appendix  E-1  (cont'd) 


2.  If  adequate  surface  drainage  exists  naturally  or  has  been 
constructed  to  drain  depressed  areas,  the  tile  should  have 
a  capacity  to  remove  tile  drainage  water  from  only  the  area 
within  the  watershed  which  needs  tile  drainage  at  the  rate 
of  three-eighths  inch  per  24  hours. 

3,  For  areas  where  no  ponding  exists  but  surface  drainage  is 
limited ,  capacity  should  be  provided  for  the  area  needing 
tile  drainage  at  the  rate  of  one-half  inch  per  24  hours. 

About  82  percent  (434)  of  the  legal  drainage  districts  inventoried 
are  located  in  LRA  (Land  Resource  Area)  103.  Item  1  listed  above  is 
applicable  for  a  majority  of  the  drainage  districts  located  in  LRA  103 
which  includes  the  Webster-Nicollet-Clarion-Harps  Soil  Association. 
Less  than  ten  percent  of  the  drainage  districts  inventoried  have 
capacity  for  one-half  inch  drainage  coefficient.  About  13  percent 
of  the  districts  studied  are  in  LRA  104  and  about  five  percent  in 
LRA  108.  Design  criteria  listed  in  item  2  would  apply  to  nearly 
all  the  systems  in  LRA  108  and  many  in  104.  For  the  broad  flat 
upland  areas  of  LRA  104  the  design  criteria  for  capacity  should 
meet  that  listed  under  item  3.  A  capacity  of  from  one-eighth  to 
three-sixteenths  inch  for  the  entire  watershed  is  adequate  for 
most  drainage  systems  in  LRA’s  104  and  108.  Many  of  the  drainage 
districts  studied  in  these  LRA's  have  adequate  capacity. 

The  time  required  to  analyze  the  adequacy  of  these  drainage  systems 
was  beyond  the  scope  of  this  study.  Important  factors  not  analyzed 
that  materially  affect  the  adequacy  of  a  system  are  as  follows: 

1.  Condition  of  the  tile.  Many  tile  have  been  found  crushed 
in  systems  as  old  as  many  of  these.  It  is  also  common  to 
find  tile  lines  blocked  or  partially  blocked  by  sand, 
rodents,  or  tree  roots. 

2.  Actual  size  of  the  tile  mains.  Soil  Conservation  Service 
technicians  have  found  that  the  size  of  tile  in  the  ground 
does  not  always  agree  with  the  plan  of  record,  and  if  not 
they  are  generally  smaller. 

3.  Poor  alignment  of  tile  and  tile  not  laid  on  design  grade. 

4.  Adequacy  of  the  outlets.  Many  do  not  allow  free  flow  of 
water  from  tile  mains. 

5.  Adequacy  of  the  depth  of  the  tile  mains.  Tile  mains  may 
be  laid  too  shallow  to  provide  adequate  drainage  for  some 
areas . 
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6.  Drainage  coefficient  required  for  individual  drainage 
districts  to  provide  adequate  capacity.  The  land  in 
each  district  must  be  checked  in  detail  to  determine 
percent  of  soils  needing  drainage  and  the  degree  of 
surface  drainage  that  is  available. 

The  following  maps  are  an  inventory  of  the  legal  drainage 
•^^^bricts  using  tile  for  an  outlet.  This  study  was  made  with 
the  use  of  available  county  records.  No  attempt  was  made  to 
field  check  the  information. 
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ENVIRONMENTAL  CORRIDORS 
lowa-Cedar  Rivers  Basin 


All  environmental  corridors  cannot  provide  recreational  resources  of 
identical  quality.  Some  segments  of  the  corridors  are  known  to  be  more 
esthetically  pleasing  than  others.  Some  corridor  segments  are  limited 
because  of  physical  terrain  restraints  or  biological  inadequacies  for 
recreational  use.  With  this  concept  in  mind,  a  joint  effort  was 
undertaken  to  evaluate  the  stream  corridors  comparatively  with  all 
the  streams  in  the  state  and  region.  This  evaluation  rated  twenty- 
four  categories  of  physical  biological  and  human  use  concepts.  The 
rating  system  used  is  explained  in  the  Environmental  Corridor  Reference 
Report.  The  results  on  this  rating  system  showed  all  of  the  main  river 
corridors  of  the  basin  to  be  average  or  above  average  compared  to  the 
state  and  region  stream  corridors.  Nine  of  the  stream  corridor 
segments  rated  above  average.  These  segments  were  thus  chosen  as 
areas  that  should  be  established,  preserved,  enhanced  or  managed. 

The  segments  of  corridor  that  have  a  higher  rating,  present  a  better 
opportunity  for  multiple  use  planning.  The  resources  available  for 
quality  recreation,  wildlife  habitat  and  esthetic  appeal  are  more 
desirable  in  these  chosen  segments  of  corridor  than  others. 

These  corridor  segments  depict  favorable  land  use.  Bottom  land  is  the 
prime  area  for  crop  production.  Where  land  conversion  from  forest  to 
cropland  takes  place  the  esthetic  appeal  values  are  lowered.  The 
favorable  areas  of  corridors  should  be  put  under  some  control  so  they 
will  not  become  abused  any  further.  These  corridors  are  the  last 
remaining  remnants  of  past  wilderness  or  natural  areas.  They  should 
be  preserved  or  managed  so  the  following  generations  can  enjoy  the 
land  and  water  as  past  generations  have  done. 

Recommendations  for  establishment,  preservation,  enhancement  or 
management  of  certain  segments  of  corridors  can  be  made.  The  land 
use  planners,  sponsors  and  local  people  of  the  area  must  make  the 
decisions  concerning  any  land  acquisition  or  establishment.  These 
plans  may  be  used  in  their  entirety  or  in  part,  depending  on  the 
wishes  and  plans  of  the  sponsors.  The  specific  plans  are  explained 
in  the  Environmental  Corridor  Report. 
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U  S  OtPAtTMENT  OF  AGtICULTURE 
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SOURCE:  FAMILY  OF  MAPS  SCS  DRAWING  NUMBER  5.S-32.382  (REV.  5-15*74) 
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COMPREHENSIVE  PLANS  AND  ANALYSES 
lowa-Cedar  Rivers  Basin 


MINNESOTA 


Water  Quality  Management  Plan,  Interim  Cedar  River  Basin,  Minnesota 

Pollution  Control  Agency,  Division  of  Water  Quality  1971. 

Dodge  County 

1.  Dodge  County  1970-2000  Comprehensive  County  Development 
Plan,  July  1970 

2.  Dodge  County  Population  Analysis,  August  1968 

3.  Dodge  County  Community  Facilities,  November  1968 

4.  Dodge  County  Transportation  Analysis,  February  1969 

5.  Economic  Survey  and  Analysis,  Dodge  County,  November  1968 

6.  Dodge  County  Housing  Analysis,  October  1968 

7.  An  Appraisal  of  Potentials  for  Outdoor  Recreation 
Developments,  Dodge  County,  June  1970 

8.  Dodge  County  Land  Use  Survey  and  Analysis,  May  1968 

Freeborn  County 

1.  Albert  Lea  Area  Comprehensive  Development  and  Transportation 
Plan,  1970 

2.  Comprehensive  Development  Plan,  1970 

3.  Albert  Lea  Park  Facilities:  Proposals  for  the  Future. 

Material  is  available.  The  report  is  not  formal  at 
present  time.  1973 

4.  Albert  Lea  Area  Comprehensive  Development  and  Transportation 
Planning  Program,  Basic  Studies  Report,  1970 

5.  Freeborn  County:  Research  and  Analysis  Report,  Comprehensive 
Planning  Program,  1970 

6.  Recommended  Zoning  Ordinance  for  Freeborn  County,  May  1971 

7.  Freeborn  County  Comprehensive  Planning  Program,  Comprehensive 
Plan  Report,  December  1970 

8.  Comprehensive  Sewer  and  Water  Plan,  Freeborn  County,  Minnesota 
February  1971 

9.  A  study  of  Albert  Lea  Lake  Watershed,  City  of  Albert  Lea  and 
Freeborn  County  Commissioners,  1974. 


Mower  County 

1.  Austin  Area  Comprehensive  Development  and  Transportation 
Plan,  September  1969 

2.  Comprehensive  Development  Plan,  October  1970 

3.  Austin  Park  Facilities:  Proposals  for  the  Future,  1969 

4.  Austin  Area  Comprehensive  Development  and  Transportation 
Planning  Program,  Basic  Studies  Report,  March  1970 


243 


Appendix  G-1  (Continued) 

Mower  County  (continued) 

5.  Mower  County:  Research  and  Analysis  Report,  Comprehensive 
Planning  Program,  August  1970 

6.  Recommended  Zoning  Ordinance  for  Mower  County,  July  1970 

7.  Drainage  Plan  for  Mower  County,  September  1973 

8.  Mower  County  Comprehensive  Planning  Program,  Comprehensive 
Plan  Report,  December  1970 

9.  Comprehensive  Sewer  and  Water  Plan,  Mower  County,  Minnesota, 
October  1972 

IOWA 

Benton  County 

1.  Benton  County  Comprehensive  Sewer  and  Water  Study,  1969 

2.  Benton  County  Outdoor  Recreation  Plan,  1968 

3.  Benton  County  Comprehensive  Plan,  1973 

Black  Hawk  County 

1.  Human  Resources  Study,  Iowa  Northland  Regional  Council 
of  Governments,  1973 

2.  Land  Use  Plan  for  Black  Hawk  County,  1967;  contained  in 
4  volumes  -  Land  Use  Plan 

-  Waterloo  Metro  Area  Transportation  Study 

-  Socio  Economic  Study 

-  Implementing  the  Plan 

3.  The  Plan  Update  for  Black  Hawk  County,  1973 

4.  Parks  &.  Open  Spaces  for  Black  Hawk  County,  1966 

5.  Areawide  Comprehensive  Sanitary  Sewer  Study,  1973 

6.  Water  Supply-Sewage  Disposal  (A  comprehensive  study),  1969 

7.  Cedar  River  Flood  Plain  Information,  1970 

8.  Black  Hawk  Creek  Flood  Plain  Information,  1968 

Bremer  County 

1.  Comprehensive  Plan,  Bremer  County,  1963 

2.  Zoning  and  Subdivision  Ordinance,  Bremer  County,  1963 

3.  A  Comprehensive  Water  and  Sewer  Study  and  Supplement  to 
the  Comprehensive  Plan,  Bremer  County,  1969 

4.  Preliminary  Park,  Recreation  and  Open  Space  Plan, 

Bremer  County,  1972 

5.  Appraisal  of  Outdoor  Recreation  Development,  Bremer 
County,  1971 
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IOWA  (continued) 

Butler  County 

1.  Butler  County  Comprehensive  Water-Sewer  Plan,  1969 
Cedar  County 

1.  Cedar  County  Wildlife  Inventory,  1973 

2.  Cedar  County  Recreation  Appraisal,  1970 

3.  Cedar  County  Comprehensive  Water  &.  Sewer  Plan,  1970 

4.  Cedar  County  Zoning  Study,  1958 

5.  Tipton  Comprehensive  Plan,  1968 

6.  Cedar  County  Data  for  Extension  Planning  Project  and 
Long-Time  Program  Planning  with  Positive  Goals,  1961 

Cerro  Gordo  County 

1.  Cerro  Gordo  County  Comprehensive  Dev.  Plan 

2.  Cerro  Gordo  County  Outdoor  Recreation  Plan  and  Parks 
and  Recreation  Plan  (combined) 

3.  Mason  City  Comprehensive  Plan,  1965 

Des  Moines  County 

1.  Comprehensive  Water  &  Sewer  Plan  for  Des  Moines  County 

2.  Comprehensive  Outdoor  Recreation  Report 

3.  Comprehensive  Plan,  City  of  Burlington  (1959-60  being 
updated  now) 

4.  Water  &.  Sewer  Plan,  Burlington 
Floyd  County 

1.  Zoning  Regulations,  Unincorporated  Territory, 

Floyd  County,  Iowa,  June  2,  1967 

2.  Comprehensive  Water  &  Sewer  Plan  for  Floyd  County, 

November  1968 

3.  A  Comprehensive  Plan  Report  for  Charles  City,  Iowa,  1969 

4.  Zoning  Ordinances  of  the  City  of  Charles  City,  Iowa, 
November  1970 

5.  Subdivisions  Regulations  of  the  City  of  Charles  City,  Iowa, 
December  1970 
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IOWA  (continued) 


Franklin  County 

1.  Comprehensive  Water  &.  Sewer  Plan 

2.  Guide  Plan  for  Franklin  County  Region  (covers  both 
city  and  country  side) 

3.  Zoning  Ordinance  -  Franklin  County 

4.  Subdivision  Regulations  -  Franklin  County 

5.  Recreation  Potential  Study  for  Franklin  County 

6.  Franklin  County  Conservation  Board  Five  Year  Plan 

Grundy  County 

1.  Grundy  County  Zoning  Comprehensive  Plan 

2.  Comprehensive  Plan,  Grundy  County  (sewer,  water,  etc.) 

Hancock  County 

1.  Hancock  County  Outdoor  Recreation  Plan,  1967 

2.  Comprehensive  Water  &  Sewer  Plan 

Hardin  County 

1.  Hardin  County  Comprehensive  Water  and  Sewer  Plan,  1968, 

The  report  can  be  found  at  the  Hardin  County  Courthouse, 
Eldora,  Iowa,  Board  of  Supervisors. 

2.  Zoning  Regulations  -  Hardin  County,  November  1964,  report 
at  Hardin  County  Courthouse,  Eldora,  Zoning  Commission, 

3.  Outdoor  Recreation  Plan  -  Hardin  County,  May  1969,  report 
at  Hardin  County  Courthouse,  Hardin  County  Conservation 
Board 

4.  Hardin  County  Five-Year  Transportation  Plan,  Continually 
Updated,  report  at  Hardin  County  Courthouse,  Hardin  County 
Engineer 

Iowa  County 

1.  Iowa  County  Comprehensive  Planning  Report,  July  1973, 

Filed  at  Iowa  County  Courthouse,  Marengo,  Iowa 

2.  A  Guide  for  Development  of  Water  and  Sewerage  System  in 
Iowa  County,  Iowa  -  Prepared  in  1969  -  A  report  is  in  the 
Iowa  County  SCD  Office,  Williamsburg,  Iowa 

3.  Iowa  County  Outdoor  Recreation  Potential,  1967,  Copies  in 
the  District  Office 
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IOWA  (continued) 

Johnson  County 

1 •  Regional  Planning  Commission 
Johnson  County  Regional  Plan 

Part  1  -  Regional  Land  Use  and  Zoning  Plan,  1970  (not 
officially  adopted) 

Part  2  -  Water  and  Sewer  Facilities  Plan,  1970 
Part  3  -•  Parks,  Recreation  and  Open  Space,  1970 
Interim  Report  on  Rural  Land  Use  in  Johnson  County,  1973 
Preliminary  Land  Use  Plan  for  Metropolitan  Area  of 
Johnson  County,  1973 

2 .  City  of  Iowa  City 
Comprehensive  Plan,  1961 

3.  City  of  Coralville 

Comprehensive  Plan,  Latest  Revision,  1970 

4.  Town  of  Solon 
Comprehensive  Plan,  1972 

Keokuk  County 

1.  Potential  for  Outdoor  Recreation  (Keokuk  Co.),  1971 

2.  Comprehensive  Water  and  Sewer  Plan  for  Keokuk  Co.,  1970 

Linn  County 

1.  Linn  County  Population  &  Employment  Analysis  &.  Trend,  1995 

2.  Future  Land  Use  Policy  Plan  Metropolitan  Area 

3.  Open  Space  &.  Outdoor  Recreation  Plan 

4.  Metropolitan  Utility  Plan 

5.  Comprehensive  Sewer  and  Water  Plan 

6.  1990  Transportation  Plan 

7.  Financial  Resource  &.  Capital  Improvement 

8.  Model  Zoning  Code 

9.  Model  Subdivision  Regulations 

10.  Summary  Report  -  Social  Economic  Information 

11.  Solid  Waste  Disposal  Plan 

12.  Initial  Housing  Element 

13.  Mass  Transit  Technical  Study 

14.  Airport  Authority  Study 
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Appendix  G-L  (Continued) 
IOWA  (continued) 


Louisa  County 

1.  Comprehensive  County  Water  and  Sewer  Plan, 

Louisa  County  Board  of  Supervisors,  1968 

2.  Plan  for  Outdoor  Recreation  and  Open  Space, 

Louisa  County,  Louisa  County  Board  of  Supervisors,  1969 

3.  Comprehensive  Development  Plan,  Louisa  County,  Louisa 
County  Board  of  Supervisors,  1970 

Marshall  County  , 

1.  Parks  &.  Open  Space  Plan  for  Marshalltown,  Dec.  1972 

2.  Comprehensive  Development  Plan,  Marshalltown,  1965 

3.  Marshall  County  Solid  Waste  Disposal  Plan,  Nov.  1972 

4.  Four  County  Regional  Planning  Group,  involving  Marshall, 
Hardin,  Tama  and  Poweshiek  Counties  (In  development  stage) 

5.  Appraisal  of  Potentials  for  Outdoor  Recreation  Development, 
Marshall  County,  1970 

6.  Comprehensive  Water  &  Sewer  Plan 
Mitchell  County 

1.  Comprehensive  Water  and  Sewer  Plan,  Mitchell  County,  1968 

2.  Mitchell  County  Park  and  Reareation  Plan,  1970 

Muscatine  County 

1.  Mississippi  River  -  Flood  Plain  Information 

Rock  Island,  Ill.,  Scott  &  Muscatine  Counties,  Iowa, 
(Auditor's  Office),  1969 

2.  Comprehensive  Plan  of  Water  A  Sewage  Development  for 
Muscatine  County,  Iowa,  1968-69  (County  Board  of  Super¬ 
visors) 

3.  Park,  Recreation  6.  Open  Space  Plan  for  Muscatine  County 
(Muscatine  County  Conservation  Board),  1966  6.  1971 

4.  Muscatine  County,  Iowa  Zoning  Study,  Land  Use  Study, 
Comprehensive  Planning  -  Suggested  Zone  Plan,  Oct.  1958 
(Muscatine  Courthouse) 

5.  Regional  Solid  Waste  Management  Plan  by  Stanley's  for 
City  and  County,  June  1972  (City  Hall,  Muscatine) 

6.  Weed  Park  -  Long  Range  Development,  March  1967 
(Muscatine  Park  Board) 


248 


Appendix  G-1  (Continued) 


10^^ A  (continued) 

Poweshiek  County 

1.  Appraisal  of  Potentials  for  Outdoor  Recreation 
Development  -  Poweshiek  County,  1971  (Available 

’  in  field  office) 

2.  Comprehensive  Water  and  Sewer  Plan  for  Poweshiek 
County,  1971  (copy  available  in  field  office) 

Scott  County 

1.  Solid  Waste  Management  Plan  for  Scott  &  Rock  Island  Counties 

2.  Metropolitan  Comprehensive  Planning  Study  on:  (a)  water,  (b) 
sewage,  and  (c)  solid  waste, 

3.  Urban  Area  Transportation  Study  (72-76) 

4.  Duck  Creek  Flood  Plan  Report 

5.  Mississippi  River  Flood  Plain  Information  Report  by 
Corps,  of  Engineers 

6.  Outdoor  Recreation  and  Open  Space  I  <i  E  for  Quad-City 
Area  (draft  report  only  as  of  this  date) 

Story  County 

1.  Outdoor  Recreation  Plan  for  Story  County,  Iowa,  Sept.  1969 

2.  A  Comprehensive  Water  and  Sewer  Plan  for  Story  County, 

Iowa,  1968 

3.  Zoning  Ordinance  No.  3  of  Story  County,  Iowa,  1967 

Tama  County 

1.  Tama  County  Potential  for  Recreation  Development,  June  1971 

2.  Comprehensive  Plan  for  Sewer  and  Water  System  Plan  for  Tama 
County,  Iowa,  Oct,  1968 

Washington  County 

1.  Washington  County  Comprehensive  County  Water  and  Sewer  Plan, 
2/5/70 

2.  Comprehensive  Development  Plan,  Washington,  4/71 

3.  Comprehensive  Recreation  Plan,  Washington  County  (to  be 
printed  in  1974) 

4.  Town  of  Wellman  Comprehensive  Plan,  5/31/67 

5.  Town  of  Kalona  Comprehensive  Plan 
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Appendix  G-1  (Continued) 
IOWA  (continued) 


Winnebago  County 

1.  Winnebago  County,  Iowa  Comprehensive  Study 

2.  Forest  City  Comprehensive  Plan,  1964 

3.  Five  Year  Comprehensive,  Winnebago  Countv  Recreation  Plan 

4.  Comprehensive  Water  &  Sewer  Plan 

Worth  County 

1,  Comprehensive  Water  and  Sewer  Plan  for  Worth  County,  March  1969 

2.  Outdoor  Recreation,  Worth  County,  Iowa,  1/68,  revised  1972 

Wright  County 

1.  Storm  Water  Collection  System  Preliminary  Report  A.E.I. 

#6082,  Town  of  Belmond,  to  be  installed  summer  of  1974 

2.  Belmond  Country  Golf 

3.  Belmond,  Iowa,  River  Park 

4»  Clairmond  Country  Club  (reworked  complete  9-hole  course) 

5,  Comprehensive  Water  &  Sewer  Plan,  1968 
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